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lnvestigations on the Effects of Various Soil Sterilization
Types and Some Fungicides Used in Vegeta'ble Seed'beds and

Greenhouses to Soil Mycoflora in Ege Reqion(i1)

,!. Greenhouse studies

Ma,hdume ESENTEPE Aytiil SA,RIBI\Y Osman YALQIN

Regi,ontal Planri Prrcrtrectiornr Rrese,arrclh Intibitrute', Borullova, iamir/IItI,RKEM

ABSTRACT

The present study has been conducted in Ele Region in order to
determine the effect on soil mycoflora caused by several fumigants and
stearn which were used for soil sterilization and also systemic fungi-
cides used for the control of powdery rnildew. In addition to this, effects
of pesticides and steam on the physical and chemical qualities of s,oil
were also investigated.

Ekperiments were ca,rried out in the greenhouses of Gtimiiidiir,
Torbah and, Agricultural Faculty of Ege University.

At the end of the studies 35 fungi were established.

INTRODUCTION

Applications of the pesticides to
soil and plant continiousiy against
diseases and pests causc the change
orf soil-nature and naturai balance.
The effects of these applications on
disease agents, the other soil rnicro-
organisms and the physical and
chemical qualities of soil, are repor-
ted in many papers (Katznelson and
Richardson 1943, Warcup 1951,

Kreutzer 1960, Liiy 1965, Page and
Craddock 1965, Mughogho 1968,

Sn'nith 19,63, Hoper et aI 1971, Ka-

astra and Gams 19?3, Bollen L974,
Warcup 1976, Rai and Tiwari L977).

This study has been carried out
in crder to determine the effect on
soil rnycoflora caused by Formalin,
Methylbromide fumigants and ste-
am which were used for soi'I sterili-
zation and also systemic fungicides
used to control of powdery miidew.
Also the effects of pesticides and
stearn on the physical and chemi-
cal properties of soil were exarni-
ned.

(1 ) This struiOy was suipprorrrbeid by rtlhe Scientttific anrd Teioh,nliaal Riesea.rrctrr Ciouneirl of
T\u0!ev (ArAana-TOAG 304)
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MATERIAIS AND M'ETTIODS

Methylbromide (100 gr/mn,
Formalin (300 cc/mz), Benlate (60
gr/L00 lt water), Enovit-Super 40
gr/LrJ0 lt. water) and steam soi,l

samples, vanious laboratory means
and necessities and chemical subs-
tances have been the rnaterials of
tl:is study.

Tlrese experiments were conduc-
ted in gr€en houses with steam,
Methylbromide, Formalin and sys-
temic fungicides as, Benlate and
Enovit-Super.

In greenhouse experiments, soil
samples were taken frsm 0-30 cm.
depth of soil according to the Merc-
dith's (1940) method.

St€am experiment was carried
oui at 130"C and three atmosphere
pr€ss'ure for four hours period in
greenhouse at Giimiildiir. Soil samp-
les were ta^ken twice as before and
10 days after steaming.

Methy,ibromide and Forma"lin
e>rp,eriment was established at Ag-
ricultural Faculty of Ege University.
In greenhouses treated with Methyl-
bromide and Formalin, soil samples
were taken five times as follows:
before applying. fumigant, after
applying and airing and then one,
two and three monts lh"ter.

Systernic fungicides exp,eriment
was carried out at Torba,h in green-
house. SoiI samples were taken three
times, before applying and one week

aftnr applyrng as transplant-water
and one week later at the end of
three foliar spraylngs with 15 day
intervalls.

Soil samples were cultured as
soil-plate (Warcup, 1950) for all
fungi, soi,l dilution-plate for Phy-
tophythora spp. (Johnson et al 1959)
and trapping method for Rhizocto-
nia solani Ktihn. (Papavizas and
Davey, 1967). Peptone Dextrose
Agar + Rose Bengai * Streptomycine
*Peniciline medium was used for
all fungi. I % PDA+BNPRA and
Vlater agar media were used for
Phytophthora spp. and B. solani
respectiveiy.

Mycoflora studies were conduc-
ted in the growth charnber at 24+
2 C'. Petri diJtres were examined a
ter tlhree days incuhation and each
fungal colony was counted, recor-
ded and identified as in per gr air-
dry soil.

Trapping method was employed
for R. so,lani. Five pieces of a trap
plant were placed into the distres,
in five replications. The percenta-
ge of B. solani was found by con-
sidering the average of five repli-
eations.

On trhe oUher hand, the soil sam-
ples were analysed from physical
and chernical standpoint at Toprak-
Su Bcilge Mtidtirlii$i in tzmir.

I
1

i.

I
{

RESUIJffi

Results of the experiments per-
formed witrh steam at Giimiildiir:

AJternaria, Aspergillus, Cladospo-
rium, D,rechslera, Fusariurn, IIeI-

minthosporium, Penicillium, Pythi-
lun, Scopulariopsis, Stachybotrys,
Streptomyces, Sternphylum, Tricho-
derma and genera belonging to the
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Mucorales ordcr are isolated from
the steam sterilized greentrouse so-

il. After applyrng steam, Fusarium
spp. and Alternaria spp. fungi were
dominant colonizer and steam af-
fected the fungi quantitatively. ES-

pecially the numtber of Aspe,rgillus
species significantly decreased af-

I BEFORE STEAMING

fl arrER sTEAMtNG

As shewn in Figure 1, 10 days af-
ter steaming it was seen that, steam
affected the fungi quantitativeiy
and it caused to decrease the total
nurnber of fungi considerabiy. Af-
ter steaming, n,. solani was affec-
ted as shown in Figure 2.

Results of greenhouse experi-
ments treated witjh fumirgants:

Actinomucor, Alternaria, Asper-
gillus, Botryotrichum, Cephalospo-

ter steaming. Before steaming
Streptomyces sp. and Trichoderma
q). were not detected, but after ste-
aming they were found.

In the steam experiment, the to-
tal population of fungi were given
in Figure 1 and tJre percentage of
R. solani in Figure 2.

BEFORE STEAMING

AFTER STEAMING
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rium, Chaetomium, Cladorrhinum,
Cladlosporium, Fusariunn, Gelasi-
nostrrcra, Gilmasiella, Gliocladium,
Ilumicola, Melanospora, Myrotheci-
um, Paecilornyces, Papulaspora, Pe-
nicillium, Phoma, Pythium, Scopu-
trariopsis, Sordaria, Thielavia, Tric-
hoderma, Ulocladium. Sterile, cer-
tain unknown fungi and genera be-
longing to the Mucorales order are
isolated from the Formaiin and
Methylbromide applied soils. Peni-
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Fig. 1-2. Total population of fungi and the percentage of R" solani
in steam sterilized greenhouse (1978, Giimtildiir).
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cillium spp., Asporgillus spp., Fusa-
rium spp., Trichodenna spp. and
Botryotrichum spp. genera took pla-
ce in the first rows among them in
t/his experiment.

In the greenhouse experiments
done in 1978 and 1979 tlhe total po-
pulation of fungi are given in Fi-
,gure 3 and 4, the percentage of R.
solani in Figure 5 and 6.
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Fig. 34. The total population of fungi in Formalin and Methybromide

apptied tomato greenhouses (Faculty, 1978-19?9).

Both of tihe fumigants were fo- years. Ttris effect continued thro-
und effective on R. solani in both ughout the experiment.
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BEFORE APPL ICAT ION

CONTROL
FORMALIN

METHYL BROMIDE

BEFORE APPLICATION

CONTROL
FORMALIN
METHYL BROMIDE

Fig. 5-6. The percentrage of R. solani in fumigu.nts applied tomato
greenhouses (Faculty 1978, 1979).
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Results of the greenhouse expe-
riments carried out wiUtr systemic
fungicides:

In our ex,periments done with
Benlate and Enovit-Super in 1978

and 1979, Actinomucor, Aspergil-
lus, Eotryotrichum, Cephalospori-
um, Chaetomium, Cladosporium,

Cladorrhinurn, Drecshlera, Fusari-
um, Gilmaniella, Gliocladium, HuJ
micola Myrothecium, Paecilomyces,
Papulbqnra, Penicillium, Pythium,
Phytophthora, Scopuloriopsis, Sta-
chybotrys, Thiolavia,'noflrl,a, Tricho-
derma, Ulocladium, unknourn steril
and genera belonging to the Muco-
rales order were isolated. Aspergil.
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lus, Penicillium, Thielavia and Fu-
sarium genera were found as domi-
nant colonizer among them.

In greenhouse experiments done

with Beniate and Hrovit-Super the
total population of fungi are given
in Fi,gure ? and B, the percentage of
It. solani in tr'igure I and 10.
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Figure ?-8. The total population of fungi in systemic fungicides

i applied cucumber greenhouse (Torbah, 19?8-19?9).
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It was found tjhat, when the Ben-
Iate and Enovit Super applied as
transplant water in both years,

they affected R. solani as shown in
Figure 9 and 10.
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Fi,gune 9-10. The percentage of R. siolani in systemic fungicides
applied cucumber greenhouse (Torbah, 1y78-19?9).
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Itre effects of Pesticides aJld

steam on ttre physical and chemi-
cal properties of soil were also in-
vesti,gated.

Steam has not an effect on satu-
ration ,salt, pII, frne and organic
matter, but increased availahle

PzOr and si,gnificantly decreased
KzO in soil.

Fnrmalin and Methylbromide ha-
rre not an im,portant eftect on sa-
turation,. pII, lime, organic matter,
PzOr and KzO, but generally decre-
ased the salt concentrations.
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Benlate and Enovit+Super from
the systemic fungicides have not an
important effect on saturation. pH,
organic matter, Benlate and espe-
cially Enovit€,uper increased the
salt concentrations from very low
to high. There is not any effect of

Benlate on lime but Enovit-Super
has an effect on it. Both of the sys-
temic fungicides have an effect on
PzOs and KzO. Especially Enovit-
Super increased trl*e availa,ble PeOr
in soil from middle to high level.

DISCITIS$ION
j

Soil sterilization used in green-
houses and seed'beds, was the most
effective metihod for control of soil-
borne plant patihqgens and it was
used successfuliy in many csuntri-
es (Katznelson and Richardson
1[M3, Warcup 1951, Jancarik and
Temrnlova 1963, Kreutzer 1963, Lily
1965, Mughogho 1968).

Various applications to soil have
an effect on microorganisms as
qualitative and quantitative and
this result cause the change of the
natural-balance. The effects of pes-
ticides on soil mycoflora and ferti-
lity were investigated in the pre-
sent study.

The application of steam to soil
effected the total numiber of fungi
and decreased it. Tlhe same result
was also found in many studies do-
ne by Katznelson and Richardson
(1943), Warcup (1951), Sanford
(1959) and Lily (1965). Tfie fact
that steam has little, if any effect
on R. solani may rbe due to appe-
arance of some antagonistic fungi
such as Trichodsrma and Streptom-
yces after steaming. As a matter of
fact many workers were found tlrat
after steaming Trichoderma species
have recolonized very easily (War-
cup 1951, Sanford 1959, Lily 196b,

Bollen 1974).

Formalin generally decreased the
total number of fungi. Tlhe inves-
tigation done by Naumann (19?0)
confirmed this study. Altihough For-
rnalin affected the popuiation of
R. solani in 0he first year as repor-
ted in many papers (Warcup 1951,
Kreutzer 1960, Jancarik and Tem-
mlova 1063), but this chemical
did not affect it in the second year.
The effect of Formalin on R. solani
in the first year may be due to
the fact ttrat Trichoderma and pe-
nicillium spec{es which have anta-
gonistic effect on it and were iso.
lated commonly.

Formslin has no effect on B. so-
lani in the second year this ntay
be due to the mcurrence of the an-
tagonistic fungi above mentioned
in a few numher.

As reported by \truest and Schis-
ler (1970) in the present study, lt
was found that Methylbromide
increased the population of fungi
due to the fact Uhat the Penioillium,
Botryotrichum, Aspergillus and
Ttichoderma species were domi-
nant recolonizer. Actually it was
also found that in our seedbed expe-
riments (Part l), Metlhylibromide
increased ttre total population of
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fungi by stimulating them. The

decrease of the population of R. so'

lani by Methylbromide in both Ye-

ar may be due to t'he dominani;
recolonization of antagonistic fungi
such as Penicillium and Trichoder'
ma. after application. This finding
is very important from the stand-
point of biological control of soil
pathogens.

After apptying systemic fungici-
des Aspergillus, Penicillium, Thiela-
via and Fusarium species took piace
in the first rows among them. Kaas-
tra and Gams (1973) found that
after applying Benlate, Penicillium
and Fusarium species were domi-
nant recolonizer as in our exPeri-
ments. Aithoug,h some workers re-
corded that Benlate did not affect
the total population of fungi (Ho-
fer and Wallnofer, 19?1; Kaastra
and Gams 1973, Raynal and Ferrai
1973, Peeples 19?4) in this study it
was found that Benlate affected it.
Actually, this result was also found
by Ponchet and Traimer (1972),
according to the Berg and Bollen
(19?1) Kaastra and Gams (19?3),
Faassen and Van (19?4), Oku et al
(1979) as determined in our studi-
es. Benlate and Enovit-Super dec-
reased the population of R. solani
according to the control, this result
may,be due to fungicidal effects of
these systemic fungicides and do-
minant recolonization of antagonis-
tic fungi such as Trichoderrna, As-
pergillus and Penicillium which we-
re effective on R. solani. As a mat-
ter of fact, the same result was fo-
und by Oku et aI (1979).

It was found that pesticides af-

fected both soil mycoflora and phy-
sical and ehemical qualilies of soil
in the other countries (Kreutzer
1960, Page and Craddock 1965,

Smifh 1968, Hoper et al 19?1).

In the present study steam has
not any effect on salt, pH, Iime, or-
ganic matter, ;but increased the
amount of available Pzo; in soil
from low to moderate, but decre-
ased the amount of KzO from very
high to high. Tttis decrease may be
due to the fixation of (K) in the
soil because of heat during the ste-
aming (T\rrguttopbaq, 1975). This
result showed tihat steam has a
good effect on soil chemical.

In the present study Formalin
and Metitrylbromide have not an
important effect on sauration, pH,
Iirne, organic matter and KzO, but
decreased the salt concentration in
soil as in our seedbed experiments.
Actually, it was recorded that fu-
migants can change the salt as
qualitatively and quantitatively
(Kreutz,er, 1970). It was found that
Formalin and Methylbromide have
not an important effect on the amo-
unt of available PzOs, but Page and
Craddock (1965) and Smith (1968)
recorded the fumigants increased
PzOs in soil extract.

Systernic fungicides have not any
effect on saturation, pH, lime and
KzO but significantly increased the
salt concentration in soil. As its
known, the increase of the salt con-
centration prevents the plant from
,growing and using of nutrients. Se-
parately, systemic fungicides have
also negative offect on physical
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quality of soil (Giiner, 1971). Con-
siderinrg systemic fungicides used
on a large scale in greenhouses in
recent years, may cause some prob-
lems from tihe salt concentration
point in the years to come, it fol-
iows from this tha+, it must be

studied on this subject matter in
detail. Althou,gh it was found that
Benlate and Enovit-Super have not
significant effect on organic mat-
ter. Hoper et ai (1971) recorded
that Benomyi increased the orga-
nic matter decompostion. Tthe anot-
her important effect of systemic
fungicides is on the amount of PzOri

and increased it. Tthis result is im-

Bu gairgma Ege Bdlgesi seralann-
da toprak steriiizasyonunda kulla-
nrlan qegitli fumigant ve su buharr
ile kiilleme savaqrmrnda u;gulanan
sistemik fungisitlerin toprak mi-
koflorasma etkilerini saptamak
amacryla ele ahnmrgtrr. Bunun ya-
nnrra kullanrlan pestisitlerin ve sr

bukrarrrun toprapm fiziksel ve kim-
yasal <izelliklerine etkileri de ince-
lenmigtir.

Denemeler Gtirntildiir, Torbah ve
Ege Universitesi Zfiaat Fakiiltesi
seralarmda yiiriitiilmiiqtiir.

Qahgmalar sonunda 35 fungus
genusu saptanmrgtr. Uygulanan
il'a,glardan Formalin, Benlate, Eno-
vit-Super ve su bufian genellikle
toplam fungus sayrsrru azaltmrg,

portant from plant growing stand-
point.

As a result, it was found that the
pesticides and steam effected the
soil mycoflora and physical and
chemical qualities of soil in diffe-
rent ways.

In some applications increase of
antagonistic fungi sudr as Tricho-
derma spp., Aspergillus spp. and
Penicillium spp. are of important
for biolqical control. In addition
to tkris, after applying of systemic
fungicides the increase of salt con-
centration is also another impor-
tant point.

Metil,bromit ise arttum4trr.
Su ,buharr saturasyon, ttJz, pIJ,

kireg ve organik rnadde tizerinde
etkiii olrnadr$r halde, PzOs mikta-
rmr arttrrrken, KzO'yu bir hayli
diigiirmiigttir. Formalin ve Metil-
rbromit saturasyon, pH, kireg, org'a-
nik madde, PzOs ve KzO iizerinde
tinemli bir defigiklife neden olma-
malanna karqrn, geneilikle tuz kon-
santrasyonunu diigfirrntiqlerdir.
Benlate ve Enovit-Super ise satu-
rasyon, pH, organik madde iizerin-
de tinemli derecede etkili olmamrq,
fakat Benlate ve tizellikle Enovit-
Super topraktaki tuz oranrnr azdan
gok f.azlaya yiiksettm\lerdir. IIer
iki sistemik fungisit gerek PzOr ve
gerekse KzO miktarmr arttumrglar-
dr.

-1

O z E T

EGE RO.I.CIESI SEtsZE tr'iDELiK VE SERIAI"ARINDA UYGULANAN

eE$iTLt TopRAK srERiLtzAsYoN ripr,rni ir,'r gRzr
FUNGiISiTL,IERiN TOPRAK MiKROF'I,ORASINA ETIKiN-NNi

UzuntNoni ARAqTTRMALAR
II. Seralarda Yiirtitiilen Qahqmalar:
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Prevalance and lncidence:

Mustafa COPQU* and ilra'trim KAR'ACA**

ABSTRACT

At the end of two-years' survey studies in the provinces of the

Aegean Region (Aydrn, Bahkesir, Qanakkale, Denizli, Izmir and Ma-

nisa), B,last (Pyricularia oryzae Cav'), Brown Leaf Spot (Helminthos-

porium spp.), Minute Lea.,f spot (Nigmspora oryzae <Berk.-Br.) Petch).

and Foot-rot (Fusarium moniliforme Sheld.) diseases were determined

in rice fields.
Rice blast disease was deterrnined only in Bafkesir and Manisa

provinces a.n<| its incidence was ?.? % on average. Blast incidence in
lhe intected rice field.s varied between 4X.34 - L.zS %. Rice variety Ma-

ratelli wa,s found rnore susceptible than the others'

Brown Leaf spot was observed in aII surved provinces except Ma-

nisa. Its prevalance was 35.8 % in lhe Aegean Region during 1974 and

19?5 rice growing seasons. Disease incidence in the infected fielcls was

also found between 10.06 - 0.t4 %. Helminthosporium oryzae Ereda

de Haan, H. sativum Parnlm,', King and Bakke, H' monoceras Drechsl',

H. australiense Bugn., H. dematioideum Drechsl. and H. pedicellatum

Henry were isolated from the hrown lea spots. According to lhe pat-

frogenicity studies carried-out with Baldo and Ribe rice varieties,

H. oryzae Breda de Haan, I!. sativum Parnm., King and Bakke and

H. monoceras Drechsl were main causa,l agents of the disease.

From the minute leaf spots Nigrospora otyza.e (Berk-Br.) Petch',

Alter.naria tenuis Auct., Curvularia geniculata (Tr'-Earle), C. lunata
(wakker) Boed. and c. pallescens Boed. were isolated. According to
the inoculation tesbs, the first two species particularly N. oryzae (Berk.-

Br.) Petch. were primary causal organism of the minute leaf spots.

Foot-rot disease (Fusarium monilifo,rme sheld.) of rice was de-

tected only in northern provinces (Bahl<esir and Qanakkale) of the
region. It was showed with typical Bakanea symptoms and its severity
was less t1nan 5 "io.

(*) Regrio,nra,! Plarxb Pr6tec't{ilon R)e$earrch I,nstlilhuitle, Eiornova; izrnir, T(AKEY.
(**) Deparnbmrenlt ,orf Plraflb Prortlecltlon, Flarc'uillty orf Argricu,ltrurre, LIn'iverulity of ElgP'

lzm{irr, TIIRJKEM.
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RiICEI DISMAS{ES

IMTRODUCTION

Rice is equal nearly same in im-
portance of wheat as a wor,ld food
crop. It is the stable food for half
of the world's population. Rice pro-
duction is very important especi-
ally in the improving countries for
human feeding. It has some ad-
vantages among cereals such as
high performance, more profit and
suitability for unfavourable soil
conditions. However there are some
environmental conditions that Ii-
mits rice growing areas such as lack
o'f irrigation water in Turkey.

Rice yield per unit area vary
considerably from one country to
another because of different culti-
vation techniques, rice varieties and
insect pest and diesases. The yield
,Ievels ranged from 0,5 to 6.5 tons
per hectare (Jung and Yamada,
7972). Tthe annual crop lo'sses

caused by insect pests, diseases and
weed was approximately estimated
as 46 % (Cramer, 196?). In the re-
cent years the productions of the
other cereals has been significantly
increa,sed, but any increa,se of rice
production can not be seen in Tur-
key.

Some studies have been carried-
out on the rice diseases. in Tlrkey.
The causal agents, their morpho-
logical characters and symptoma-
tology of the rice brown leaf spot
were recorded (iren, 1968). Oran et
all. (1973) presented the chemicat
control possibilities for the blast
disease by means of laboratory and
field experiments and determined
the effective fungicides. By
another study, the annual yield
losses caused by Pyricularia oryzae
was estimated as 8,33 % f.or the
Southeastern part of Ttrkey (Oran,
1975). But it has not been comple-
tely presented for al,l over the eo-
untry and it is still unknown for
some regions.

In the first part of this study
that carried out during 7974-Ig7g,
the rice diseases caused by fungi,
their fungal a;gents, distribution,
prevalance and incidence were d.e-
termined in the Aegean Region. In
the second part the overwintering
of the causal organisms was investi-
gated from the point of seed, soil
and plant debris remained in the
rice-fields.

IVIATER,IALS and ME,TIIODS

Survey studies were carried-out
in the rice fields of Aydrn (S<ike),
Bahkesir (B.igadig, Gonen, Manyas,
Stndrrgr), Qanakkale (Bi,ga), D€-
nizli (Saraykriy) , izmfi (Menemen)
and lVlanisa (Turgutlu), provinces
of the Aegean Region. They were
repeated on 3 growth stages namely
as seedlinrg-tillering, elongation-bo-

oting and ripening in the sarne-
fields. D,uring tihe survey studies
106 rice fields were examined. All
parts of the rice plants (stem, lea-
ves, panicles) were observed at 5
points of the fields and infection
ratio was determined.

Isolation studies were carried-out
with the diseased plant parts by
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blotter and agar techniques. Pure

cultures were dbtained bY single
spor isolations on Potato Dextrose
Agar slants. Some of them was iden-

tified by Dr. Von Arx. T{heir patho'
genicities w€re presented by seed-

ling tesbs under the green house

conditions.

RffiUIJM'

1. Symptoms of the Diseases :

The first occurrence of the blast
(Pyricularia oryzae Cav.) was ob-

served as leaf spots at fhe tille-
ring starge of the rice Plants. On
trhe later examinations the blast in-
cidence raised and maximum ratio
was obtained on ibooting and flowe-
ring stages. Aithough any scale
was not applied for disease evalu-
ation, numher and size of the leaf
blast symptoms were increased ac-
cording to tLre plant age. At the be-
gining of the plant growth, leaf
blast symptolns were circuiar or
oblong and reddish brown minute
spots. Later the centre of the spots
was usually,grey or w,hitish and the
margin is generaily brown or red-
distr brown.Tlrey were typically elip-
tical. The spots enlarged under fa-
vourable cond,itions. Numerous
$pots occured on an old leaf wfttich
was soon killed. When the rice
plants were at booting or flowering
stages, node blast was also obser-
ved in some fields. First or second
node above irrigation water level
was blackened and plants remained
connecting by ttre nodal septum
only. After harvesting the infected
plants with node blast were easily
recognized in t'he same fields. Dru-

ring the sur.vey sl,udies only one
rice plant with neck blast was in
Balrkesir (Gonen County) and she-

ath infection like leaf blast sYmP
toms was also rarelY observed on a
few rice plant (Fig. 1).

On all of the growth sta'ges from
seedling to ripening, brown leaf
spot symptoms were obviouslY de-
bected on the rice leaves as minute
brown dots and ellipsoidal or oval
to circuiar large spots with light or
dark hrown or reddish brown co-
Iour (Fig. 2). At trhe ripening sta-
ge tfrre typical symptoms of the
brown leaf spot were al'so occurred
on the panicle of the plants.

Minute leaf spots were often fo-
und on tihe leaves from the tips
which weakened by various reasons
(i.e. lack of nutriotinal elements or
irrigation water). The characteris-
tic symptoms were the presence of
numerous, minute, dark, reddish-
brown, or b,lack pustules less than
0,5 mm in diameter on the leaves.
The leaves sometimes dried and kil-
led later (Fi,g. 3).

Foot-rot or Bakanae disease co-
uld be detected with visible symp-
toms especially at the end of trhe
elongation stage to ripening. The
main symptom was abnormal stem
elongation of diseased plants. In-
fected piants had no tillers or only
a small number of tillers (suchas
I or 2) and dried up earlier than
the healtkry plants. After drying, a
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white or pinkistr mycelial growth
of the causal organism could be
easily seen on tnre lower parts (es-
pecially on first or second node of
the stem) of the rice plants. More
adventitious roots were also formed
from these lower nodes of infected
rice plants (F.ie. 4).

2. Distribution, prevalance and
incidence of the diseases :

No visi,ble disease caused by fun-
gi was obtained I8.2 % of the exa-
mined fields in 1974. Ratio of the
infected fields with brown leaf spot,
minute leaf spot, footrot and b'last
were observed in 41,4; 45,5; 27,3
and 5,5 percent of the examined
fields in bhe same yeer respectively.

In the second year it was not ob-
served any fungal disease in 19.6

% fields examined. The diseases
mentioned above were determined
in 29,4; 43,L; I5,7 and 9,8 percent
of the fields.

Tllre review of f.rhe survey studies
are given in Table 1. The lxevalan-
ce of the minute leaf spot on Baldo

RJIOE DISEIASES

and Ribe rice varieties were 2;2.2 %
and 52.2 /o rcspxtively in second
year. Brown leaf spot occurcence
was 24,5 % 39.1 % in 1974 and
42.7 % and 20,0 % in L975 respec-
tively on Ure rice varieties menti-
oned above. Tlhe average of the Ba-
kanae disease prwalance for the re-
gion was 66,7 % and 31.6 % in
1974 and 19,6 % and 3,3 % i.n L97E
on Baldo Ribe verieties respectively
(Table 1).

fire incidence of the diseases in
the rice fields were aiso shown ac-
cording to the piants growth stages
in Table 2 and 3. It is shown that
there is not any significanily im-
portant difference between ilre di-
sease rates obtained on seedling-
tillering and booting-flowering sta-
ges (Table 2 and 3).

3. Causal agernts of the diseases :

By means of the laboratory stu-
dies and the results of the patho-
genicity tests the causal organisms
of the diseases were presented as
follows:

Blast : Pyricularia oryr,ae Cav.

Brown leaf spot : Hehninthosporrium oryzae Breda de Haan

; ;:HH:TJ'gandBakke
r dematioideum Drechsl.

)) pedicellatum Henry

Minute leaf spot : Nigrospora oryzae (Berk-Br.) petch.

Foot-rot (Bakanae) : Fusarium rnoniliforme Sfield.
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DISCUSSION

Ttre rice diseases caused bY fun-
gi, bheir fungal agents, disbribttti-
ons in the Aegean Region and their
prevalanc,e and incidence in the ri-
ce fields were Presented bY this
study. According to ttre provinces

examined, t/he Prevalance and in-
oidence of some disease compositi-
cn wa,s significantly different. In
the northern Parts of the region

parbicularly in Baltkesir pro'vince

blast and foot-rot diseases were p're-

va,lent and any important differen-
ce was not obtained on bhe other
diseases'between trhe rice field's lo-

calities. Although any sPesific

study was not carriedout on the
epidemiology of the diseases, it was

obvious that the main effect on

this di"fferantation w4s due to the
environmental conditions' F'o'r

exampie in Bahkesir province (Go-

nen GountY, SarrktiY village) the

most infected rice fields are in the
valley that relative humiditY is

very h'igh durinrg the rice growing
season and the weather is usuallY
cloudy. Tlhese wea,ther conditions
are favourahle for the Pathogen as

well as unfarourable for rice gro-

wing. But the blast was also found
in only Manisa Province which is
the southern Part of lhe region. In
ttrat infected rice field which was

planted with Maratelli varietY as

the second orop after wheat har-
vest. According to the results of
bobh previous studies (Oran, 19?5)

and our pathogenicity tests, Mara-
teili is the most susceptible rice
variety to blast. On the other hand

irrigation water bhat supplied from
deep-well was more cooler 'than
channel's water and this irrigation
system was harmfull for rice gro-

wing. Tihese conditions also occur-
red as rnore f,avoura'ble condit ons

for the fungus and infection Pro-
cess. In conclusion it maY be said

that bl'ast is not very prevalent over

ttre region, but the Pathogen has

an economical imPortanc.e from
the point of view of ttre croP los-

ses. Tihis harmfull effect was also

observed in recent Years in sorne

individual rice fields (i.e. the in-
fection ,ratio increased 100 % and
crop losses were aPProximatelY 30

lo in t.be rice fj.eld in 1981).

Albhough brown leaf sPob dise-

ase distrihuted on all over the rice
fields in the region, its incidence
was usually lower. Pathogens of
the d.lsease were different among
the fields or the Plants of the sa-

me field. Out of the 6 sPecies iso-

lated from infected rics leaves 3
species have been determined as

main patrhogens. TtreY were IIel-
minthosporium oryzae Breda de

Haan, H. sativum Pamm., King and
Bakhe and H. monoceras Drechsl.

Some worker,s reported t'hat the
pathogens of the brown leaf sPot

caused foot-rot and kernel disco-

lorization. (Fazlt, and Schoeder,
1966; Iren, 1968). Ttre leaf sPots

were generally observed in the
Aegean Region. Under the natural
condii;ions the characters the cha-
racters of the leaf spots were not
different according to the causal
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agtsnt species. H. oryzae Breda de
Haan, H. halodes Dneohsl. and H.
rostratum Drechsl. were found as
brown leaf spots pathogen by the
previous study in Ttrrkey (Iren,
19618). In that study H. monoceras
Drechsl. was also isolated from
Panicum crusgali L. in the rice
fields. Tkre isolations of H. sativum
Pamm., Kinrg and Bakke, H. austra-
liense Bu,gn., H. dematiodieum
Drechsl., H. pedicellatum Henry
and H. mon(rce,ras Drechsl. from in-
fected rice leaves in the present
work is the first record for T\rrkey.
Anonymous (1967) and Walker et
all. (1968) reported that H. sati-
vum Pamm., King and Bakke ca-
used the leaf spots on rice. Bugni-
court (1955) first isotated H. aust-
raliense Bugn. from rice seeds. Iso-
lation of the fungus from rice le-
aves is the first record. putteril
(1954) determined that H. derna-
tioideum Drechsl. occured on Cyno-
don dactylon L., C. bradleyi L, and
C. transva.alensis L. and Fesii (1g?b)
isolated the fungus from rice seeds.
As a result the fungus was first
recorded on the rice plants by this
study. On tlhe other hand H. mono-
ceras Drechsl. was first presented
a,ts an important pathogen under
tfie natural conditions.

Minute leaf spot was observed on rn consequence of the survey stu-all over the rice growing stages dies and path,ogeniciiy tests whictr
with difterent incidences. But it presented main casual organisms,
was most prevalent in Aydrn and distribution of ttre diseases over the
Denizli provinces. rt was observed region, their prevalance and inci-
on weakened leaves especial'ly on dence in tkre fields were orbtained.
the leaf tips and marrgins. rsola- on the second part of the study
tion studies resulted some fungi, details of the tests carried-out un-
but only two of them Nigrospo- der greenhouse conditions and over-
ra ory?ae (Berk.-Br.) Petch. and wintering ways of the pabhogens
Altenraria tenuis Auct. caused di- will be given.
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sease symptoms under greenhouse
conditions. N. oryzae (Berk.-Br.)
Petch. had been first recorded on
wheat and cotton in Turkey (Bre.
mer et all., 1948). However there
are some studies carried-out wibh
Nigrospora it may be said that de-
tection of N. oryzae (tserk.-Br.)
Petch. is the first record as a ca-
usai agent on the rice for Turkey.

Foot-not or Bakanae disease was
only observed on Ure northern part
of the region. It w?s prevalent, but
its severity was less bhan b % in
the rice fields during the survey
studies. The patihogen fungus was
Fusarium moniliforme Sheld. Un-
der natural conditions the disease
was easily determined as Bakanae
symptoms (abnormal stem elonga-
tion, lack of tillering, more adven-
titious root formation on lower
stem nodes, early maturing and
dryrng, mycelial growth ancl rot-
ting on lower nodes). Ou (19?b)
reported that not ail of infectecl
plants had the Bakanae sympto ns,
some of them stunted depending
upon the str,ains of the causal or-
ganism and environmental condi-
tions. But the main symptorns of
the foot-rot were Bakanae forma-
tion in fltre Aege,an Region.
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OzET
rrin gol,cns,i Enr,tir AT,AITLARTNDA cdnUrcr F-uNGAt

IIAS'TALIKLIARIN S,APTA'NIIvIA{SI, YAYILI$ ORANLARI VE
YILD]AN YILA CNgigI,lENi UZgNfiNDtr ARA$TIRMAI,AR

I - Fungal Hastahklann, Yayrlqlan

Ege Biilgesi (Aydm, Bahkesir,
Qanakkale, Denizli, Izmft ve l![ani
sa illeri) geltik ekim alanlanndaki
fungal h'astalftlar, etmenleri ve
yaygrnl* oranlan iki yrlhk (L974
ve 1975) surrvey gahqmalan ve la-
bor'atuvar ve sera testleri ile sap-
tanm4tu. Survey gairgmalarl so-
nunda Yaruklrk (Pyricularia oryzae
Cav.), Kahverengi Yaprak Ickesi
(Helminthosporium spp.), Nigros-
pora Yaprak Lekesi (Nignostrxrra
orpae <Berk.-Br.r Petoh.) ve Kok-
bopazt giirtikliigii (Fusarium moni-
liforme Sheld) hastalftlarr tesbit
edi,lmigtir.

Yanrkhk hastahsr sadece Bahke-
sir (Gonen ve Many,as) ve Manisa
(Turguttu) geltik ekiliglerinde satrF

tanmq ve ortalama yaygrnlrk oranl
% 7,'l olmuqtur. Tarlalardaki has-
talft orant ise .% L.2B - 4'2,34 am-
srnda de$igmigtir.

Kahverengi Yaprak Lekesi lMa-
nisa d4rndaki difer illerin geltik
ekiliglerinde gdrtilrnii! ve or-lala-
ma yaygm,irk oranr % 35,8 olmuq-
tur. incelenen tarlalarda hastahk
omnt % 0,14 - 10,06 arasrnda bu-
iunmugtur. Ilastal*h geltik yaprak-
lanndan Helminthosporium oryza;e
Breda de Haan, trI. sativum Pamm.,
King and Bakke, H. monoceras
Dreshsl. H. australiense Bugn., H.
dematioideum Drochsl., H. perdicel-
latum Henry funguslarr izole edil-

ve Etrnenlerin Saptanmasl :

miq ve serada yaprlan fide testleri
sonucunda itk iig fungusun esas
hasta'hk etmeni olduiu saptanmrg-
ttr.

Yaygmhk oranr ortalama % BB,7

olan ve Nigrospora Yaprak Lekesi
olarak tanrmlanan yaprak lekele-
rinden bagta Nigrlospora oryzae
(Berk.-Br.) Petcfi. olmak iizere Al-
ternaria tenuis Auct., Curvularia
geniculata (Tr.-Earle) Boed., C. lu-
nata (Wakker) Boed ve C. palles-
cens B,oed. ttirleri izole edilmig ve
patojenisite testlerinde iincelikle
N. oryzae (Berk.-Br.) Petch. olmak
,iizere sadece ilk iki ttir hastahk
olugturabilmiqtir.

Koktbofazr QiiriikliiSti sadece Ba-
hkesir 've Qanakkale illeri geltik
tarlalannda ve ortalama % 21.7
yaygrnhk orarunda saptanmrqtrr.
Fusa:rium monilifo,rme Sheld.'nin
neden oldufu hastahk kalerne kalk-
ma - olgunlaqma dtrnemleri arasln-
da ve Bakanae sendromu (anormal
bitki boyu uzamasl, kardeqlenme-
nin olmayrgr ya da gok az olugu, er-
ken olgunla$ma ve aklagma, alt bo-
$urnlarda fazla adventif kok olu-
Sumu ve beyaz ya da pemhemsi fun-
gal geliqme) iginde kolayhkla g<i-

rtlebilmigtir.

Qahq.marun ikinci ibrili.im:iinde

hastahk etmenlerinin yrldan yrta
gegiqleri ortaya konacaktrr.
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Fig.1. Blast (Pyricularia oryzae Cav.) disease of rice (A. Leaf blast
B. Sheath symptoms C. Node blast D. Neck blast)
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Fig.2. Syrnptoms of the Brown Leaf
Spot (Helminthosporium spp.) on
the rice leaves.

Fig.3. Minute Leaf Spot (Nigrospo-
ra oryzae <Berk-Br.r Petch.) of rice.
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lnvestigations on the Determination of Susceptibilty of

Some Gludiolur cultivars Against Fusarium corm Rot.

Emel ;sEZGiN Ayhan KARCILIOdLU Malrdume ESENTEPE llmin oNAN

f,|€,rgirornal Pianrt Prort,ec,tiro,n Rr:,:crarch Lnsihtutie, Bior,rrrorvra, Izmir-IIURKEY

ABiSTRACT

susceptihility of five Gladiolus cultivars (white prosperity, BIue

IsIe, Novalux, victOrbO,rge and Praha ) against Fusariurn oxysporum

and F. sclani wer,e investigated by the pot experiments. Novalux and

Victolborge were h'ighly suscepti,ble to Fusarium corm rot, but white
prosperi|y was not.

INTRODUCTION

The most serious disease ef'fec- tal plants. During the surveys, wil-

tinrg the growing of gladioli in many ting and drying gladiolus plants

areas of the world is Fusarium corm were ob'served in 20 % af. the exa-

rgt or yellows caused'by F. oxystr)o- rn*ined area. As trhe re'sult of isola-

rum f.sp. gladioli (Massey) Snyd. ticns F. oxysporum, F. equiseti and

Hans (BRUHN, 1955; WOL,TZ, F. solani were isOlated from bhe di-

Lg74). seased c'orms. According to the re-

The cultivation of commercial orr sults of the pathogenicity tests,

namental plants in green houses F. oxysporum and F. solani isola-

have increased considerably, espe- tes caused decay of ihe co ms' and

cially in surburbs of izmir. Accor- dryrng of the above ground parts

ding to 1980-1981 statistics the to- of the plants'

lalarea of the flower growing green-

houses is 511.082 ms in izmir and The study was carried out to de-

it's suhurbs, and the areas growing termine the succeptibility of five

gladiolus have reached. at 27.490 mz gladiolus cultivars against F' oxys'

in the total areas of the ornamen- porurn and F. slolani.

MATTERIAI, and MFiTHODS

Corms of tive varieties of gta- plant-corms' Pathogenicity tests

diolus (White prosperity, Blue rsle, had shown that these isolates (F'

Novalux, Victor bonge and Praha) oxysporum and F. solani) were

w€re chosen for their extreme sus- higtrly pathogenic'

ceptihitity to Fusarium and were Inoculum was prepaled by gro-

used in tlrese experiments. Ttre Fu- wing the organism on potat'o-dex-

saria used for inoculations was iso- trose agar in petri dishes when the

lated from the lesions of diseased plates had been completely cove-

-?3-



FUS,ARIIT]IM

red with mycelium, they were mi-
xed to sterilized soil. Each treat-
ment was replicated seven times.
Corms were surface sterilized in
0,5 % sodium hypochlorite for 10
min., and were planted in the pots.

cxcRfivr Rgf

Plant-emerrgene and rachis-lert-
gth were recorded seven weeks af-
ter, corms were collected from all
pots and the percentage of diseased
area, visihle rot and discolorations
on them were recorded.

RESULTS and DIISCUSSION

The results of the tests were given in Table 1.

Table 1. Ef'fect of F. gxysporum and F. solami inoculaticns on shoot
length and diseased area on coryns of various glq,diol cultivars.

Gladiolus cultivar plants emer,ged
(No)

'Shoot lengttt Diseased corm
(cm) arca (%J

White prosperity
)))

7
(control) 7

21.4

39.0
0

0

Biue rsle
)) )) (control)

7

7

14.1

31.3
77.4

0

Novaiux
.)) (control)

7

7
5.0

40.1
100

0

Vrctor borrge
)) > (control)

7

7
8.4

38.3
100

0

Praha
> (control)

7

7

8.0

38.3
28,5

0

Trhe reEnnse of cuitivars was dif-
ferent against the disease. White
prosperity was apjgerently not sus-
cepti'ble to Fusarium corm rot
although stroot growth was, somew-
hat, inhibited when compared witlr
control (Fie. 1). Praha was mode-
rately susceptihle to corm rot, but
it was recorded that its shoot de-

velopment rffas highly inhibited
(Fig. 2). Blue rsle wa,s susceptible
to conm rot, and development of
shoot was poor (FiS. g). Novalux
and Vrctor bo,rge-cultivars were
highly susceptihle to disease, and
severe corm rot and inhi,bition of
shoot growth were shovm (Fig. 4
and 5).

-74 -
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OzET
r,.Lzr cuoiOl veRvstE[.E;Rtwiw rvseRyuM KoRlvr

gUnirxr,UeirN,E or"aN DlryARr,rr-,rGrurw SAPTANMAS,I

Denemelerde beg farkh Gladiol
varyetesi (White prosperity, Blue
rsle, Novalux, Victorborge ve Pra-
ha)'nin da,kra 6nceki patojenisite
testlerinde patojen bulunan F. ox'
yspomm ve F. solani'ye kargt du-
yarhlrklarr saksr kogullarrnda arag-
trrrlmrgtrr. DeSerlendirmeler bitki

boylanmn ve kormlardaki hastahk-
h alan ytizdelerinin saptanmasr su-
retiyle yapilm6tr. Deneme sonug-
larrna grlre, Novalux ve Victor bor-
ge varyeteleri ytiksek duyarh, Whi-
te prosperity ise dayanrkh olarak
bulunmuglardrr.

LIT'iER!{TIURIE CITED

BRIUIHN, C:, 1CI15t5. Untiersudhumlgen uiben

dlle Flusa,rilurn kranlkhett dter Gladi-
olen (Erregeflf: Fusarium oxysporum
Sbht. f. gladiolt (Miassey) SmMcler

amld HanNen) Phvlt/op,aflhorl Z. 25 : 1-88

woIJTz, s.s., 11974. G{lladliro' trs trtusarr[urn

'driseasre': Ab$ay of soft1 hotrtrlle inoc{lL
&una potentliarl aartd ou&iifvar flttsJ€rp.

0ilblrlriity. Pl]ramjt Dis. REpt" 5E : 184-187
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Fig.1. Infected and control gladioli plants of white prosperity variety
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Fig.2. Infected ancl control gladioli plants of Praha variety
(Control in left, diseased in ri'ght).
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Fig.4. Infected and control gladioli plants
(Control in left, diseased in right).
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Fig.5. Infected and control gladioli plants of Victor borge variety
(Control in ieft, diseased in right).
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Transmission of seed-borne lnfections of Ascochyta
rabiei (Pass.) L.abr. to Seedlings and lts Control

Salih MADEN

I}la,nb prrortect,ion Depadlimemib, Agr'iculliuira,I Facrulitry rotf Ainlkara Unirv'er'siitly,

A'nrl< air'a, TtIJRKEY.

ABSTRACT

Transmission of Ascochyta rabiei to the aerial parts o'I seedlings

of chickpea by naturalty infected seeds was 25 /o in greenhouse and

72.2 % in the field contidions. Seed treatrnent with thiram (80 % W'P.)

pius Benomyl (50 % w.e; (1 :rnix.) at 6 g product/kg seed prwen-

ted transmission of tkre disease and increased emergence y reducing

damping-off. Benomyl and Thiabendazole alone greatl.y reduced the

incidence of A. rabiei by seed transmission but emergence was low in
the field conditions.

INTRODUCTION

Chickpea (Cicer arietinum) is SER et aI., ]973) but in the practi-

one of the most extensively grown c'e seed treatment should also con-

legume crops in Turkey. Blight of trol root-rot fungi (COTHER' 1971)

chickpea caused by Ascochyta ra- and naturally infeeted seeds be

biei (Pass.) Labr. is a serious and used. To evaiuate the fungicides

important disease in this country seed transmission of the disease to
(,BREMER, 1948; KARAIIAN, 1968; seedlings should also be known sin-

MADED{ et aI., 19?5; ESTER, and so- ce trhere is very little information

RAN 19?8). S,eed transmissicn on this aspecl, (MADTEN et dI.,

plays the main role in survival of 1975).

the disease in areas where environ- Ttris study was carried out to ob
mental conditions are favorable for serve the seed transmission of A'

disease epidemics (KARAHAN, rabiei to seedlings and the control

1968; HALFON-MEIRI, 19?0; KAI- of seedborne infections by treating

sER, 19?3; MADEN et al., 19?5). naturally infected c,hickpea seeds

Very good control of bhe disease by with different fungicides which

treatinrg seeds with Benlate and were found effective by other wor-

Ttriabendazole was achieved (KAI- kers.

MATERIALS

In this study, deePlY-infected
seeds were used. The seeds which
had typical A. rabiei lesions were

and IIIETHODS

selected from the seed

brought all over TlurkeY.
For transmission of the

samples

disease
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130 seeds were taken randomly,
then 100 seeds were classified ba-
sed on the position of lesions of
A. rabiei. A seed was considered to
have four surfaces, being the up-
per surface, the bottom sur,face
from where rooilets emerige, and.
the two sides. Tltre upper portion
infected seeds were counted and
tihe conformity of the numbers fo-
und to tih'e expeoted ratio, that is
7/4 or 25 %, was ohecked statisti-
cally ,byUhe CHI-SQUARE TES,T.
T,he remaininrg thirty seeds were
sown in the pots in greenhouse and
seedlings showing A. rabiei symp-
torn-s on the aerial parts were es-
tahlished. Ttreir fitness to the ex-
pected ratio was also cfiecked.

For the con'trol of seed infecti-
ons of A. rabiei the following fun-
ficide*s in different forms of appli-
cations were used:

1) bis (dimetthylthiocarhamoyl)
disulfide (tlhiram, B0 % WP)

2) methyl 1- (butrhylcarbamoyt)
2- b enzimid azolecarbamate
(,benomyl, E0 % W.p)

3) 2- (4- thiazotyi) - benzimida-
znle (thiahendaznl:e b0 %
w.P.)

In addition of seed dusting of
each fungicides, thiram soaking
(seeds were soaked in 0.2 % sus-
pension for 24 hours at 20"C), and
thiram plus benlate mixture on a
1:1 rnixture were used.

Evaluation of the ef,fectiveness
of the fungicides was made ,by in-
cubating seeds on Blotter Mettrod
and ,by sowinrg the seeds in pots in
greenhouse and in the field. On
Blotter met/hod, 20 seeds (b seed
in a 10 cm diametre petri dish)
with three replicates were used.
Counts were made after 10 days of
incu,bation in d,arkness at 20PC by
cutting seeds from the infected por-
tions and making observations hy
a stereo-microscope for fungal de-
velopment. fn case of dou,bt, re-ino-
culations were made. In the green-
house 10 seeds wene sown in a pot
of. 20 cm diametre with tLrree rep-
licates. After four weeks seedlings
were taken out, washed off and in-
fected ones includinrg root infecti-
ons were counted. In the field, 40
seeds with 5 replicates were sown.
At '!he same time vacuum inocula-
ted seeds with A. rabiei as KAISER
(19?3) were also used. Trtris time
150 seeds in a parcel wittr 4 repli-
cates were used.

RES{ILTS and DISCUSSION

Location of A. rabiei lesions on
the seed.

The num,ber of the seeds whickr
had infections on upper portions

(,Figure 1) are given in Table 1,
with the expected and found ra-
tios. Tlhe ratio of upper portion in-
fection was 7/4 or 2E %,

-78-
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Table 1. Fitness of trhe numbers of o,pper portion infected seeds to the
e>rpected 25 % raio in 100 seeds.

Classes Observed Expected
(x) (m)

( (x-m) -0.5)z/mDifference
(x-m)

Upper portion
infected seeds 2'531 +6 (6-0.5) z/25:1.21

The other sides
infections 69 75 -6 (-6-0.5) z/75:1.56

x2 (5%) = 3.841

Ttris result shows that location
seeds of chickpea occurs randomly.

Transmission of A. rabiei to
seedlings

TTtre numtber of seedlings having
infecbion on the aerial parts out
of 30 seeds sown in pok in green-
house after three weeks are given

x2-1.77

of the infection of A. rabiel on
in Table 2. Tlhe percentage of trans-
mission of A. rabiei to seedlings
was 25. In the field, out of 200
deeply infected seeds, the ratio of
emelgence was 65.5 7". while the
diseased ones which had infections
on the aerial parts were 12.2 %.

Table 2. mle ratio of transmission of A. rabiei to seedlings from the
infected seeds (30 seeds).

Classes Observed EXpected

(x) (m)
Difference

(x-m)
;2

( (x-m) -0.5)z/m
Seedlings having
aerial infection 5 7.5 -2.5 1.16

Healtrhy looking
seedlings 24 22.5 1.5 0.04

x2 (.5%):3.841

T{he ratio of transmission of A.
rabiei from infected seeds to seed-
Iings was not high. Tlhis ratio of
25 % was identical with the per-
centage of upper portion infected
seeds in tthe greenhouse but it dec-
reased in the field conditions. The-
rb is no doubt that climatic con-

x2:1.20

ditions could e'ffect germination
and consequently transmission of
the disease but in any case this
ratio could be abou't l0 % ot tWe
infected seeds hecause the field
conditions were very favorab,le for
germination.

-?9-
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Effects of seed treatment greenhouse are shown in Ta'bles 3

fungicides on A. rabiei and 4 respectivelly. As seen from
flhe tables thiram dust and soak

Tltre effectiveness of the fungici- were not sufficiently effective so

des to seed-borne infections of A they were omitted in the field appli-
rabiei on Bl,otter Melhod and in cations.

Table 3. Effec,t of seed-treatment fungicides on deepseateC natural
infection-s of A. rabiei on Blotter Test. +

Fungicides
Rate of a,pp- %
lication Diseased
g/kg seed

%
Effectiveness D'ifferent

groups

Thiram susp. 2 (19,/lt,water) 8.0 88.8 c

Trhiram dust 50.0 30,0

Benomyl 5.0 93.0

Thiabendazole 95.8

Benomyl -1- Thiram 3+3

3.0

1.5 97.9

Con'trol 71.5

+ R€sults are the averages of three replications of 20 seeds.

a, h, c Different groups according to Duncan Test.

Table 4. Effect of seed treatment fungicides on deep-seated infections
of A. rabiei in pots in greenhouse. +

Fungicides
%

Diseased
%

Effectiveness Different
groups

TThiram Susp. 4'6.6 12.6

Thiram Dust 50.0 6.1

Benomyl 93.83.0

Thiatbendazole 0.0 100.0

Benomyl * Thiram t)0.0 100.0

Control 53.0

+ Average of three replications o{ 10 seed/pot
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Ttre effective fungicides on Blot- seeds tby A. rabiei. This time along

ter lfethod and pot experiments; with A. rabieil, pre and post emer-

Benomyl, Thiabendazole and Be- gence diseases oJ chickpea were al-

nomyl+Thiram, were tested in the so determined: Ttre results are

field by using vacuum inoculated shown in Table 5'

Table 5. Effectiveness of seed-treatment fungicides on A. rabieia and

em€rgence of chickpea.

Fungicides
,%

Ernergencerb
%

Diseasedc

Benomyl 69.3 0.0

Thiabendazole 52.5 0.0

Benomyl * Thiram 90.1 0.0

Control 32.6 57.2

a) Vacuum inoculated seeds of A. rabiei were used

b) 'Results are averages of 4 replicates, 150 seed/repl.
c) Counts were made during pod set.

As shown in Tahle 5, BenomYi
and TTtriabendazole treated plots
yielded low emergence compared to
Benomyl * Thiram treatrnent. Is
tlrese plots post-emergsnce dam-
ping-off, caused by mostly Rhizoc-
tonia solani and Pythium sp., was
observed and the growth of the
piants were also weak.

In 0he field, naturally infected
seeds by A. rabiei were treated by
only Benomyl+Tlhiram. Ttris time
emergence was 80 % in treabed
plots, while it was 65.5 % in cont-
rols There were not any diseased
plants in the treated plots during
vegetation of chickpea ibut in the
controls averaige disease was I2.2 %
after ihree weeks from the sowing
and it reached to 100 % in the end

of bhe season.
Effective control of seed-borne

inoculum of A. rabiei, which is very
much important for disease epide-
mics (HALFON-IvfEIRI, 1970; KAI-
SER, 1973; IVIADEN et al., 19?5)
could prev'ent its spread and dama-
ge. The seed treatment fungicides
sueh as Benomyl and Thiabenda-
zale rtrere found highty effective
(KAISER, et aI., 1973) but their use
alone did n'ot improve germination
because o the other root-rot pat-
hogens. Com,bination of Thiram
with Benomyl as stated by COT-

seed-borne A. rabiei lout improved
the rate of germination. But the
rates of seed-treatment fungicides
in this experiment were iower than
given by COTHER (197?) and still
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ef,fective. The reason for relatively
low germination of jnfected seeds
in the field conditions, that was

Do$al olarak Ascochyta rabiei ile
enfekte edilmig nohut tohu,miarm-
dan hastahk fidelerin toprak tistii
krsrmlarrna serada % 25, tarlada
% L2.2 orantnda tagmmrqtrr. Ttri-
ram+Benomyl (1 :1 kangrm) 6 g
ilaglkg tohum hastahfrn tOhumdan

80 %, may be the destruction of
stroot primordia by ttre pathogen
before treatment.

gegigini oniemiq ve kcik giiriikltisii-
ni azaltarak grkrEr arttrrmrqtrr. Be-
nomyl ve Thiabendazole tek b,agla-
nna A. rabiei'nin tohumla taqrnan
enfeksiyonunu ytiksek oranda cin-
lemiqler fakat tarla kogullarrnda gr-
krq diiqtik butunmugtur.

OzET
NOHUT ANTRAKNOZUNDA TOHUM ENFEKS1YONLARININ

FIDELERE TA$TNMAST vE ToHu,M ir,egr,anr ir"u eu
TA$INMANIN ONLENMESI

LITERATI]RE CIT]ED

BRIEIVIER, H.,,1,9,48. T,Unkilye Firi;opaiUorlb-
jisi. CilXi II. Ozeil Bd,lti,m. Krsrmil.. Tra-
nrn BakranilrrBl Nesri,yait Mtidriirlfigii,
057 s.

CgfHgR, E.J., 1i977. Identifioabiron aind
crqntrorl orf root-.lrot firrlgf in Cicer
erietinum (Ottlidkp,ea). PilEnt D:rs.
Rteptn., 61, 736-?4t0,.

ESER, D. ,and IL SOIIIAN, 19?18. YerU ve
yabia,ncr kdkternilti nohurb Eegiitrlesrirrin
Onta Amadbtl,u gewe koqnrrl,la,rrndra en-
fl<renrcilli{k, vt€ilinnIflik ve hrastra[ilklara
tdruyan{kltrltlk Xrtinttimdern rn'ukayese,li
fltnioe]lienmesii,. A.tt. Zirah,t, trrakilltlesi
Yalyudram, trlo. 684.

IIAIIF1}I.I-MEtrRI, A., 19?0. Inlfercrtriion o,f
ctr,ickpea se€d6, by Ascochyta rabiei
irn isrrae[. Pt DiS. Reptr., 54, 442-44'5.

KiAISER, W.J., 1gl7B. Fbc'to,rs, a",ffe'crtri,rrg
grow,th, stporurlalbioin, pathoge'nicilty

and surmiryral orf Ascoohyta rabiei.
Myoo0orglira, 65, 4t4t4-4:57 .

KAITS{R, W.J., CIKIIOiV.dT, M. anrd G.H.
lMlOtSgAIlElEI, 1p,?8. Efrfieef of sered
trnelaffinem{b fftrngiicriides on c'o,ntrorl of
Ascochyta rabiei in Olaickpiea sre,ed

tirxfreot€ld Whijt tlhre p,a,thogrerr. pl. DiS.
,Rtegtr., 57,'lit42-?r4t6.

KA,RlArHlAhI, O., 11908. Nohub arxlrakrnaeu-
,nun (Ascochyta rabiei (trats6.) Lerbr.)
rntiioa]die[te nxst]otdlum,un trershirlri,iiz'erin-
dle araElburnaliar. Bitfl<ri Kroiruna BlUl_
i0eniii, 8, 7?-1t0t9.

MADEN, S., SING,I{, D., M]ATHIIR, S.ts,
ranjd P. NIEERGTATAiR.D, 119i75. Dertlectii-
on andl lrocaltion of se,eid-brorne inro-
'gu0,uim orf Ascochyta rabiei ,and ilts
[,nanFfidibls{ilornr inx shidkpea (Cicer ari-
etinum). Seeid SqiJemcre and TEcrno[.,
3, 06?-CI81.

-82-



Figure 1. Chickpea seeds infected wiith Ascochyta rabiei shoiving
tresions a) on the upper portions b) on the sides c) on
the lower portions of the seeds.
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A Strain of Tobacco Mosaic Virus (TMV) Affecting
Pepper Plants

SEMih ,ER.I{AN ANd Tjlkii YO,NGANCI

Departrnaenfi ,of P]tarnrt Pr.ofeqtlon, trlaoulriy ,of Algri,ou:liburre, Uoiversrlty orf Ege,

Eornrovia-f,zrnir, TIIRI(EY.

ABS.TRACT

A virus disease of pepper was found in locally grown pepper cul-
tivars showing wiltinrg, stunting, necrosis on stems, de{oliation, ffio-
saic and leaf and fruit deformation. The virus caused similar symtoms
to common To'bacco mosaic virus (T'MV) on some test plants used in
this study. However, the virus isolated from peppers probably differed
from some known strains of TMV because it failed to infect Nicotiana
glauca Gra,ham., it induced latent infection on Lycopersicon esculen-
tum Mill. and it produced chlorotic local lesions on Go'mphrena globo-
e L., necrotic local lesions on some cultivars of Phaseolus vulgaris L.
and both local and systemic symptoms on Petunia hybrida Hort., Physi-
cal properties of the virus were: dilution-en$ point, 10-z to 1g-e; ther-
mal inactivation point, 90-95"C and longevity in vitffo, over 60 days
at 20+2C. A distant serological relationship was detected between the
virus from peppers and IMV (tobacco and tomato strains), but not
between it and Potato virus X and Potaso virus Y. Electron micrographs
of sap from plants infected with virus on peppers showed that virus
pa,rticle was a straight-rod, 300x15 nm. Evidence obtained from stu-
dies on host range, physical properties, serology and electron micros-
copy indicates that virus isola,ted from peppers is a strain of TilW.

1 INTRODUCTION

Pepper (Capsicum arnnuum L.)
ls extensively grown in the region
of Ege over an area of about 5.1.99

ha ,being one of the most common
horrticultural crops (4). In recent
years, the cultivation of pepper in
both fields and glasshouses has been
considera,bly increased. However,
pepper is known to be very suscep-
tible to virus infections .In some
studies performed in Ttrkey (2, L2,
26, 37) it was found that most of

the pepper plantings in some lo
calities were affocted hy virrrses
such as Cucumiloer mosaic virus
(CMV), Potato virus X(PVX), Fo-
tato virus Y(PVY) and Tobacco mo-
saic virus (TMV), but in those
works the identification of these
viruses had been based only on
symptom expression of some test
plants.

During the past two growing
seasons, the symptoms of a wides-
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pread virus disease has been ob-
served on the pepper plants, the
seeds of which had been obtained
from several Institutions in Tur-
key, in our glasshouse research
siock and on those cultivated es-

;:ecially under the glasshouse con-
d:itions in some locations of Izmir
in Ege. The primary symptorn
of disease in question was the sud-
den wilting of some branches of
plants which were at the stage of
flowering or setting fruits. Tlre se-
condary symptom was necrosis ap
pearing on the main stem and so-
me branctres of the diseased plants,
from tip to base. In certain cases,

colour deviations and later, necro-
sis was dbserved on tlie fruits. The
leaves of diseased plants exhibited
a rnild mosaic at the rileginning and
ttren, most of them were defolioted.
Within about 3 to 6 weeks, th.e a,f-

fected plants either died or dried
out. In consequence of the preli-
minary studies performed by us,
the causal agent was proved to be
TMV.

This paper reports some informa-
tion as to the symptoms on certain
test piants, physical pruperties, se-
rological relationships and e,lectron
microscopy of TIW isolated from
pepper plants.

2 MATERIAL ANd METHODS

2.L Virus source and inoculation

Ttre virus isolate used in this
study was obtained from the in-
f,ected pepper cultivars <Qarlisttltr>
(a type of conical shaped pepper)
and <Dolmahkr> (hell pepper)
grown in our research glasshouse

and in some locations of Izmir. The
virus under study was maintained
in Nicotiana tabacum L cv. Maden
test plants. Inoculum was prepared
from the young leaves of the these
plants systemically infected with
virus for 20-24 days, and the resul-
ting sap was diluted to 1 :5 with
0,02 M phosphate buffer (pH ?,2).
Test plants, shown in Thble 1, were
mechanically inoculated by rub-
bing the celite-dusted leaves by me-
ans of cotton swabs dipped in the
freShly prepared inoculum. After
inoculation, the leaves of test
pl,a"nts were rinsed with tap water

and the p'lants placed into a room
at 22* 2'C with 76 b,/day of zupple-
mentary artificial il'lumination
(6.000 lux). The test piants were
observed for at least 30 days after
inoculation for symptom develop-
ment and f.,hose not showing any
symptoms were reinoculated. In the
host reaction studies, four or more
younrg plants of each species were
inoculated with trhe virus from pep-
pers. Recovery tests were applied
to Nicotiana glutinosa L. test plants
from the inoculated or young leaves
of the host plants considering local
or systemic infection.

2.2 Tests of physica'I properties
To determine the physical pro'

perties of the virus isolate such as
dilution-end point (DIP), the ther-
mal inactivation point (TIP) and
iongevity in vitro (LIV) at 20+2'C,
N. tabacum cv. Maden infected
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witrtr this virus was utilized as the
source plant and N. glutinosa as

the assay plant.

2.3 Furification

T,tre virus was purified from N.

tabacum cv. Maden leaves harves-
ted 3-4 weeks after inoculation in
copliance with the procedure 0f
Gooding and Habert (10).

2.4 Ultraviolet albsorPtion
spectrum

TYre ultraviolet absorhtion spec-

tra of the virus between 230 and
330 nm were determined with a
PYE Unicam'SP 8-100 UV-VIS sPec-

trophotometer. For measurements,
t-he welt-purified virus preparations
were used.

2.5 Serology

In serological assays, the agar-
gel double diffusion test was emplo-

3.1 Host reactions

The development of virus infec-
tion in the inoculated hosts are
summarized in Table 1.

The data in Table 1 indicate t'hat
B. vulgaris, C. amarantioolor, C.
quinoa, D. stramonim, G. globosa,
N. glutinos, N. tahacum cv. Sam-
sun NN and cv. Xanthi-nc, and
P. vulgaris cv. Pinto and cv. Yalo-
va 5 strowed local lesions on the
inoculated leaves (Fig.l and Fig.2).
As lt is seen in Talble 1, the virus
caused systemic infection on N. ta-
bacum cv. Maden and P. floridana

yed as described iby ouch,terlonY
(25). Tests were performed in petri
plates uf. L % bacto agar dissolved
in 0,01 M Tris ;buffer (pH 8,0 to
which both 0,9 % NaCl and 0,0'2 %
sodium azide had heen added. An-
tisera dilutions were made in sali-
ne. Following the addition of anti-
gen and antisera, plates were incu-
bated at the room temperature for
2 or 3 days.

2.6 Electron microscopy

For ttre electron microscopic ob-
servations, the parbially purified
crude ieaf extracts of bhe systemi-
cally infected plants were negati-
vely stained in 1 /o Na-phosptro-
tungstate (pII 6,5) according to
Hitchborn and Hills (13) and exa-
mined in a JEOL JEM-100 C elec-
trcn micr.oscope. Virus particles
were measured 0n the enlarged
prints of nergatively stained grids
accofding to Brandes (1).

3 RESULTS

plants (Fig.2e).

Initially, P. hybrida plants develo-
ped chlorotic local lesions (Fig.zb)
wrtrich later became necrotic ? to 8

days after inoculation, then these
symptoms were followed by mosaic
and de,formation on young leaves.
L. esculentum plants trrroduced no
symptoms in general, but very
sfight mosaic was noticed on a

sinrgle plant when they were ino-
culated with virus under study.

The virus from peppers did not
induce any symptoms on ,and could
not be recwened from, inoculabed or
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iiew ieaves of the followinLg plants:
C. melo, C. sativus, N. glauca, P.
vulgaris cv. Red Kidney, V. faba cv.
Sakrz and V. unguiculata cv. Black
Ele.

On the inoculated leaves of C. an-
nuum cv. Qarliston plants, the vi-
rus first produced irregular chloro-
tic patches 3 to 6 days after inocu-
lation (Fig.3a). TYrese were follo-
wed by defoliation of the inocula-
ted leaves and pronounced mosaic
on youn'g leaves (Fig.Sc,d). In so.
me cases, the virus caused wilting
and the uttimate deabh of young
plants within a week or so (Fig.3e).

Later, the plants survived conside-
ra,bly stunted and showed necrotic
str,eaks on stems (fig.4a). The vi-
rus brought about ieaf and fruit
def,ormation (Fig.4b), and necrosis
on fruit stalks and fruits of pepper
plants which had been infected B to
10 weeks 'before (Fig.4c,d). Finally,
the effected pepper plants wilted
and dried out.

The virus produced necrotic
spots on the inoculated leaves of
C. annuum cv. Dolmalrk plants
(F'ig.3b). Although, at the bEgin-
ning, necrotic spots were small and
brown, then, they became lar
g€r, gray inside and surrounded
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Fig.l. Symptoms caused by the virus isolated from peppers
in various test p,lants: necrotic local lesions in
Nicotiana tabacum cv. <Xanthi-nc> (a), N. glutinosa (b),
Phaseolus vulgaris cv. <Pinto> (d) and chlorotic local
Iesions in Gomphrena globosa (c).
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Fig.2. Symptcms caused by the virus isolated from peppers
in various test plants: necrotic local lesions in
Chenopodium amaranticolor (a), C. quinoa (d), Datura
stramonium (c), chlorotic local spots in petunia
hybrida (b), and leaf deformation and green mosaic
in Nicotiana tabacum cv. <Maden,, (e).
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Fig.S. Symptoms of the virus isolated from peppers on
Capsicum annuum plants:
a) Irregular chlorotic patches on the leaf o'f r<Qarliston>

cultivar, b) Necrolic spots on the leaf of <D,olmahk>

cultivar, c) The defoliation of the inoculated leaves,
d) The pronounc,ed mosaic and deformation on young leaves,
e) The plant showing the wilt and stunting symptoms (right)
about a we,ek after inoculatio'n and the healthy,
uninoculated control plant (left).

- 91-



Fig.4. Symptoms of the virus isolated from peppers on
Capsicum annuum plants:
a) Necrotic streaks on stem,
b) The deformation of fruits,
c) Necrosis of the fruits,
d) Necrosis on th,e fruit stalks.

b

c
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by a dark zone. Necrotic sPots were
not present on upper young leaves
of pepper plants. Later, the sYmP-

toms observed were Yellowing and
dropping leaves. These were follo-
wed by a slight mosaic on Young
leaves and necrotic streaks on
stems. The virus cuased leaf and
fruit deformation and, rarely, nec-
rosis on fruit stalks and fruits of
the aftected plants.

3.2 Physical properties
The physical properties of virus

isolate determined by the infecti-
vity tests on N. glutinosa. TTre re-
sults obtained in these tests are
presented in Table 2.

According to the figures in Tab'le
2, the virus was still infective at
the diiution of 1g-2, but not at
10-a and 'beyond; the thermal inac-
tivation point of the virus was bet-
ween 90 and 95'C, and the virus
could be recovered from crude sap
stored for more than 60 days at
20+2'C.

Table 2. The physical properties of virus isolated from pepper plants

Dilution % Heating
('c)

% Storing
in vitrox

%

Undiluted 3?0,8xx 100,00' Unheated 178,8xx

10-1 282,7 76,24 ?0 10n,7

10-2 19?,6 53,29' B0 77,4

10-3 68,0 18,34 85 22,3

10-4 31,4 8,47 90 2,8

10-5 10,0 2,70 95 0,9

10-6 4,7 1,27

10-7 2,0 0,54

10-8 0,8 0,2L

100,00 Unstored 273,9xx 100,00

60,23

43,28

L2,47

. 1,56

0,50

1

2

I

14

30

60

days 197,1 71,96

days 181,3 66,19

days 175,5 64,01

days 103,? 37,86

days 86,2 31,47

days 62,3 22,7L

The undituted sap of tihe infected N. tabacum cv. Maden' plant was

stored in stoppered vials at room temperature.

xx Figures indicate the average of nurnber of local desions obtained
from 10 replications.
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3.3 Ultraviolet absorption
spectrum

In the consequence of the measu-

rements in the spectrophotometer,
it was found that the ap,proximate
virus yield of tfre purified. prepara-
tion, 'based on an extiction coeffi-

o,L %
cient E of 3,1 (24), was

1 cm,260 nm

L,275 as mg virus per of starting
material. TIhe ultraviolet absorpti-
on qpectrum of the virus from pep-
pers is lxesented in Fig.5 T}:re 260/
280 a/bsorption ratio was found to
he 7,222 and this ratio was similar
to that recorded by Zaiilin (86) for
cornmon TMV.

3.4 Serological relationships
When ttre centrai w-e[ was filied

wi'th the purified preparation of vi-
rus isolated from peppers as anti-
gen and the antisera to TMV (to-
bacco strain), TIVII/ (tomato stra-
in), P\IX (strain B), and pVy (nec-
rotic strain) were placed into ttre
peripheral wells, the virus gave
strong positive reactions with the
antisera to both strains of TIMV
whereas it failed to react with the
antisera to Py)( and pVy (Fig.6).

08

or 0,6
c
d
o
L
o
6
It

0,4

o,2

Fig.5. Ultraviolet absorption spectrum of the virus
isolated from petrrpers.

2to 260 280 300 3n

Wavelength(nm)

The clear precipitation lines were
observed when the present virus
isolate from peppers was individu-
ally tested'with antisera to both
TMV (tobacco strain) and TMV
(tomato strain) (Fig.?)

From these .results obtained, it
can be easily seen that there is a
close' serolqgical relationship bet_
ween the virus on p€ptr)ers, and
both strains of TIvlV employed in
serologicai tests.
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F 9.6. Serological reactions in agar gel diffusion tests
A:The p;urified preparation of the virus from peppers
1:TMV <to acco strain> antiserirm
2:TMV <tomato strain> antiserum
S:PVX <strain 3> antiserum
4:PVY <necrotic strain> antiserum

Fig.7. Diffusion tests in agar with the virus isolated from
peppers and the antisera to some strains of TMV
(Center wells (A) contained the purified virus frorn
peppers. Peripheral wells wene charged with the antisera
to TlW-tobacco strain (a) and TlMV-tomato strain (b).
Numbers in Fig.? indicate the dilutions of the antisera
as L:L/1;2:L/2;1:7/4 and 8:1/8)
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Fig.B. Electron micrograph of a negatively stained crude
extract from the infected N. tabaeum cv. IVIaden
plant (X 98 500)
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3.5 Electron microscopy resembling those of comrnon TMV

Trhe electron microscopical exa- (Fig.B). According -to data from

rninations showed that the crude partiale measurements, the avera-

Ieaf extracts from the virus-infec- ge length of particies was 300,

ted. plants contained numeross 92+2'86 nm and the mean particle

straight rodshaped particles, closeiy width was 15,84*0,53 nm'

4 DISCUSSION

The studies based on the s),"mp-

toms of certain test plants, physi-
cal properties, serological relation-
ships and electron microscopical
examinations reveal that the virus
we have isolated frorn peppr
plants seems to be a strain diffe-
ring in certain features from some
known strains of TMV. As it was
pointed out by Jensen (16), T1MV

occurAs in numerous strains which
may differ from one another not
only in host range and symptorna-
tology, ,but in other ways too, such
as physical properties, serological
reactions and particle morphoiogy.

TMV from peppers was found to
be serologically related to tobacco
and tomato strains Df TMV (Fig.6
and 7). Moreover, as lar as electron
microscopy and the reactions of
most test plants are concerned, vi-
rus under study appeared undis-
tinguishable from TMV strains, in
general (5). On the obher hand,
TIMV isolabed from peppers in the
present work seems to be differenb
from some strains of TIIVI\I consi-
dering the symptoms produced by
i,t on certain test plants. In this
study, L. esculentum reacted to the
v,irus with latent infection, as re-
ported before by Mc Kinney (19),
Greenleaf et ai., (11), fYibourg and

Fernandez-NortNorthcote (3), and
Feldman and Oremianer (5). As
knovm, tobacco and tornato strains
of TMV cause systemic symptoms
on L. esculentum (5, 14, 15). In
addition to this, it was found that
N. glauca was immune to our virus
isolate. In prwious works, Holmes
(14), Mc Kinney (19) and Feldman
and Oremianer (5) determined that
the responses of N. glauca to some
TMV strains were as follows: syste-
mic symptoms for common TMV,
symptomless infection for tomato
TMV and immune for pepper TMV.
Moreover, the fact that G. glo;bosa
plants reacted to virus isolated
from peppers with chlorotic local
lesions with a reddish margin, in
our opinion, ffi&y be helpful to dis-
'tinguish it from some other strains
of TMV whicfr did cause any symp-
toms on this plant. Fri,bourg and
Fernandez-Northcote (B), Prasada
Rao and Yaraguntaiah (27) and
Jasnic (15) have reported that TMV
on peppers produced chlorotic local
lesions on G. globosa as observed in
our studies as well. On the cont-
rary, according to some researchers
(6, 9, 14, 15) tobacco and tomato
strains of TMV induced no syrnp-
toms on the same plant. Further-
more, virus we isolated from pep-
pers caused necrotic local iesions

-$f--
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on some bean cultivars used in this
6tudy, as recorded earlier .(\5, 27,

28, 29). However, some workers re-
ported that the virus isolated hy
them from peppers produced no
symptoms on bean cultivars used
(18, 21., 22). Acc,ording to some re-
searchers (5, 6 ,14,75,20,23). TMV
from tomato do not give rise to
necrotic local ies,ions on some bean
cutrtivars whereas comm-on TMV do-
es. In ou,r host reactio'n study, it
was oibserved that virus from pep-
pers produced initially local symp-
toms on the inoculated leaves of
P. hyb,rida ,later mosaic on young
leaves. Sugiura et al., (29) and Jas-
nic (15) reported that pepper TMV
eaused pronounced mosaic on P.
hybrida while the pepper strains of
TMV described by Mathur et aI
(18), Feldman and Oremianer (5)
and Sandhu and Chohan (28) pro-
duced local lesions on the same
host plant. Tlhe ea'rlier works sho-
wed that T'MV from tomato indu-
ced only local lesions or no symp-
toms (15, 20) and common TMV
brought about local or systemic
symptoms (14, 15) on P. hybrida
plan'ts.

fire fac't that even in some of
the known local iesion hosts (es-

pecially N. glutinosa and N. taba-
cum cv. Xanthi-nc), our virus iso-
la'te tends to become systemic and
kills the plants within 2 weeks or
so is one of the mosl outstanding
features observed in the course of
our host reaction studies. Conside-
ring the results of the present
study as well as other reports on
the same subjec,t, we can suggest

the following plants as di,fferential
hosts to ,be considered useful for
identifying TMV on pepipers: Cap-
sicum annuurn (different culti,
vars), Gomphrena globosa, Lyco-
persicon esculentum, Nicotiana gla-
uca, N. glutinosa, N. tabacum cv.
Samsun and Xanthi-nc, Phnseolus
vulgaris cv. Pinto and other. Of
course, it is a minimum list, and
some other plant species according
to the prcvenance of the virus iso-
late involved should be added to
this list.

The physical properties (D'EP,
TIP and LIV) of the virus in the
present study were a little bit more
than those recorded for tomato
TMV, 'but almost identical with
those for common TMV in literatu-
re (7, 9, 15, 17). The data on DEP,
TIP and LIV in this s'tudy (Ta.2)
a'gree with those determined befo-
re by some workers (8, 18, 19, 2L,
28, 29,30, 33), fo TTIVIV on peppers.
Investigations performed have
shown bhat TIMV can be transmit-
ted via pepper seed from one ge-
neration to the next (3 L9,, 32, 34,
35). The seed transmission of TMV
on peppers is significant because
the small am'ount of seed.borne vi-
rus wou'ld be ample primary inocu-
lum to cause serious losses in the
field. Since symptoms of this virus
on peppers appear at the flowering
stage or at the beginning of fruit
maturity, it is not possible to see

tn'e di,seased plants and eliminate
them during earlier growing sta-
ges. ftris feature makes possi,ble
the maintaining and spreading of
TIVIV through pepper seeds as indi-
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cated by Tosic et al (32). Apart
from this, the fact that all of the
plants infected wittr this virus exhi-
bit no visirble sYmPtoms and, So,

seed for the commercial Purpose

can be taken from the diseased
plants, too, shows that PePPer seed

ls of a great importance in the ePi-

derniology of TMV.
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OZET
BiBERI]ERD,E HASTALIK YAPA'N TUTUN MOZAYIK ViRUSU

(TMV) rRKr

Yriremizde yetiqtirilen biberlerde farkh oldufunu gcistermiqtir. Viru-
solgunluk, bodurlagmir bitki sapla- sun, son seyreltme noktasrnrn 10-7

rr iizerinde nekroz, yapraklann do- ile 10-8 ve srcakhkla inaktiflegme
ki.ilmesi, mozayrk ile yaprak ve mey- noktasrnrn 90 ile 95"C arasrnda ol-

velerde gekil bozukluklan gihi be- dufu ve in vitro da 20 * 2'C de 60

Iirtiler oluqturan bir virus hastah$r gfinden fazla siire ite ilt<tif kaldrfr
bulunmugtur. Sciz konusu virus, bu bulunmugtur. B'iberlerde gori.ilen
gairgmada kullantlan baa test bit- virusun TMV'nun domates ve ti.i-
kilerinde Ttrti.in Mozaytk Virusu tiin rrklarr ile seroloJik olarak ak-
(TMV)'nun belirtilerine benzer raba oldu,Su saptantldrfr halde, bu
simptomlar meydana getirmigtir. virus ile patates X ve Y viruslal
Bununla bera;loer; biberlerden izole arasrnda aynr tiir bir iiigkinin ol-
edilen virusun Nicotiana glauca madrfr gozlenmigti,r. E'Iektron mik-
Graham.'da belirti oluqturamama- roskopta yaprlan galtgmalar, biber-
sr, Lycopersicton esculenturn MilI.' Ierdeki virusun, gubuk qeklinde ve
da gizli infeksiyon yapmasr, Gornp- 300x15 nm. boyutunda partikiillere
hrona globosa L.'da klorotik lokal sahip oldufunu ortaya koyrnugtur.
Ieke, bazr Phaseolus vulgaris L. ge- Konukgu dizisi, fiziksel ozellikler,
qitlerinde nekrotik lokal leke ve Pe- seroloji ve elektron mikroskop ile
tunia hybrida llort.'da hern lokal ilgili galqmalardan eltle edilen loul-
ve hem de sistemik simptom olug- gular, biberlerde giiriilen rrirusun
turmast, bu virusun TlrllV'nun bili- TMV'nun bir rrkr oldugunu goster-
nen bazr irklarrndan muhtemelen mekte'dir.
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Effect of Heat Treatment of lnfected Seeds and Granular
Application of lnsecticide on Field Spread of Cowpea

Banding Mosaic and Seed Yield of Cowpea

S.R,. SHAR,MA* ancl A. VARIVIA

Divlsiorr of Myoology an-:td Piranli Fa,ltlr,ology, Indtiran Ag,nircrurltrurral Rres€?rch

Inishituitle, New Dreihli' - r1{1r00t19, INDIA'

ABSTRACT

Dry hea,t treatment of cowpea seeds infected witih cowpea banding
mosaic virus (CpBMV) at 6,5'C for 15 minutes followed'by incubation
at 30'c for 4 days reduced the seed transrnission from 13.1.3 - 24.7 %

to 0.9 -3.33 % and seed gerrn-ination from 85.0 - 91.13 % 1:o 61.3'.1 -7t.44

%. Heat therapy of seeds also reduced the field spread of cpBMV to
4.79 - g.t\ /o as comparcd, to 2t3j2 - 29;14 % in conftcl. seed yield frorn
heat treated seeds was 19.3 - 22.4 % higher than untrea'ted diseased

seeds. Heat therapy of infected seeds c'oupled with side apptrication
(treatment) of dlsulfoton granules resulted in significant increase in
plant height, seed yield and decrease in field spread of CptsMV.

INTRODUCTION

c'owpea (Vigna unguiculata (L.) ting material of vegetatively pro-

Walp.) is a'ttacked by a large num- pagated plan'ts (Nyland and Go-

ber of virus and virus-like diseases. heen, 1969) but very few from the

cowpea banding mosaic (cpB,MV), true seeds. Bean mosaic, eowtrrea

a mem,ber sf Cucumovirus group, banding mosaic, cowpea (Chavali)

is the rnost common virus d,isease mgsaic, cucumher green mottle mo-

in India and is seed-borne to an saic, necrotic ring spot and prune

al'armingly hilgh degree in the seeds dwarf, tobacco mosaic, uridibean

of cowpea (Sharma and Varma, leaf crinkle and vegetable marrow

1975 a, b). Seven different aphid mosaic viruses were eliminated

species have been reported as vec- from the seeds of loean, cowpea, cu-

tors for the virus and Aphis cracci- cumber, Prunus spp., tomato, sweet

vora KOcLr. as the most efficient pepper ,uridlbean and vegetable

vector (Srtrarma and Varma, l9E2 marrow, iby heat therapy (Berkmor-

a). Several viruses have ibeen suc- tnl,7977; Broadrbent, 1965; Fletcher
'ul. 19'69; Ho*lut t'

* Irreiserxt ,addflesisr: Inrdian Institulte ,of ltro'ltlircruttturrat RreBeta[1clh, 2156, Upper Plalace

Qrchranidjs, Bangall0reJbl60t0:E0.
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1981; Megahed and Moore, 1969;
Sharma and Varma 1975b; Sharma
and Ohohan, 19t71; Verma, 1971).
Fletcher et al. (1969) found heat
therapy better ttran chemotherapy
for cucumrber green mottle mosaic,
however, even by heat therapy seeds
were not completely freed from in-
fection. Sharrna and Varma (1975
b) found appreciable reduction in
seed trans,mi,ssion of cowpea ban-
ding mosaic disease through seeds
of cowpea after treating the infec-
ted seeds at 6r5'C for 15 minutes
followed by 2, 4 or B days incu,ba-

I\4OSAIC VIR,IUS

tion at 30"C. Use of systemic and
non-systemic insecticides has also
been tried to reduce the field spre-
ad of several stylet.borne viruses
with varying results (Swenson et al.
t954; Sharma and Varma, 1972;
Burt et al. 1960; Niruia and Ku-
mar, 1969). In the present studies
experiments were conducted to
compare the efficacy of heat the-
r.apy of infected seeds alone and/or
in comhination with side treatrnenb
of granular insecticide on the field
spread of CpBMV and yield of cow-
pea.

MAT]ERIAL and 1\{E['1HODS

Fbr heat therapy, random sam-
ples of healthy and vims infected
seeds of cowpea cv. Pusa Dophasli
were given dry heat at 65'C for 15

minutes in an oven and later incu-
bated at 30'C for 4 days. TJntreated
healthy and diseased seeds served
as control. These seeds were sown
in the field on ridges during kharif
1973 and summer and kharif 1974

seasons. The data were recorded
as percentage of seed germination,
transmission, yield and he inciden-
ce of the disease.

In the 2nd experiment heat tre-
atment of infected seeds and side
application of granular inces,ticide
disulfoton (0, 0diethyl-S-2 (ethyl-
thio) ethyl phos,phorodithioate) we-
re tested. Diseased seeds of cow,pea
were treated with dry heat a.s. in

the first experirnent. Two plots each
m,easuring 6m x 6Yz m were sown
with heat tr,eated and untreated
seeds. Each plot consisted of 24
rows. Piot having treated seeds was
further divided into two sub-ptots,
one sub-plot was given disuifoton
granules O 2 Kg ai/ha as side ap-
plication about 6 days after sowing
while another suh"plot was left as
such. Percentage of seed germina-
tion and virus transmission were
recorded separately in each treat-
ment. 45 days after incesticidal
application height of plants was re-
corded from 20 plants selected at
random from each treatment. For
yield estimation, 3 rows each ha-
ving 25 plants were selected at ran-
dom from each treatment. Virus
infection was recorded at regular
intervals starting soon after germi-
nation.
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Effect of heart therapy: There
was siginficant decrease in the per-
centage of seed transmission of Cp
BMV in all the experimen'ts (Ta;b-

le 1, 2) conducted during 1973 -
1974. D,uring 1973 kharif season the
per cent germination of untreated
healthy and diseased seeds and tre-
ated healthy and diseased seeds was

81.94, 86.11, 67.22 and 61.37 res-
pectively whereas seed transmissi-
on in treated seeds was 0.90 per
cent as compared to 14.06 p,er cent
in control (Talole 1). The yield of
courpea seeds was also influenced
by heat treatment. TTre per cent
increase in yield over untr,eated di-
seased 'seeds was 53.4, 33.8 and 19.3
in heaithy untreated, healthy tre-
ated and diseased treated, resp'ec-
tively. However, healthy treated se-
eds yielded about 19.6 p,s1 cent less
than healthy untreated seeds (Table
1). The virus incidence was almost
proportioned to the percentage of se-
ed transmi'ssion. Maximum inciden-
ce of viruses recorded at the end of
the experiment wa,s 29.74 per cent
in untreated seeds whereas only
7;96, 2.23 and 4.79 per cent infec-
tion was recorded in healthy, he-
althy treated and diseased treated
seeds, respectively (Table 2). Du-
ring L9'14 surnmer and kharif sea-
sons also the per cent germination
of treated healthy and diseased
seeds was hi'gher than ?0 per cent
as compared to 85.00 - 91.18 per
cent of diseased untreated seeds
(Tarble 2). fhe increase in yield

over untreatecl diseased seeds was
20.2-22.4 per cent, 4I.2-54.4 Per
cent and 71.5 -74.3 per cent in dise-
ased treated, healthy ;breated and
healtn-y untreated seeds, respecti-
vely. The virus infection was again
found to rbe proportional to seed

infection. Itrowever, spread was quic-
ker and 'more during kharif season
than in summer.

Effect of hoat therapy of diseased
sereds and side dressing of insecti-
cide: Seed germination of heat tre-
adet seeds was reduced by about
1,6 per cent and s,eed transmission
by about 11 per cent as comprared

to control (Table 3).
Tuhere was not much diffe-

rence between the heights of the
plants from heat treated or untre-
ated seeds but insecticidal applica-
tion increased Ure height by about
100 per cent. Yield of cowpea seeds/
plant was also increased iby more
than 200 p,er cent when disulfoton
granules were appiied as side tre-
atment. Heat treatment alone incre-
ased the yield over untreated dise-
ased seeds ;by aloout 37 per cent
(Ta,ble 3). The virus spread was
greatly reduced by insecticidal
appliaation. By the end of the ex-
periment, 7.33 per cent of plants
got infected- in insecticidal treated
plot whereas 21.00 and 89.00 per
cent infection was noticed in only
heat treated and untreated dise-
ased seeds, respectively.
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D'ISCUSSION

CpBMV was appreciablY inacti-
vated by dry Lreat in the seeds of

cswpea. However, the germination
of seeds was adverselY affected bY

heat treatment. The adverse effect
on germination was more when
seeds from diseased plants were tre-
ated than in case of seeds from
healtrhy plants. Except for kharif
1973, the per cent, ger'mination of
tr'eated seeds was more than ?0 Per
cent. It is obvious that heat de-

naturation point of vlrus within
seed is quite cl'ose to the viability
point of the seed and, theru^fore,
a difficult balance to strike. fhe
secondary spread of CpBMV was
also greatly influenced as has been

observed earlier (Sharma and Var-
ma, 1982 ,b) hy the extent of seed

transmission. The final incidence
of CpBI\['V in plots sown with un-
treated diseased seeds was more
lhan (/o 20) while in treated seeds

it was less than (1O %) in aI the ex-
periments conducted during 1973 -

1974.'il[orewer, plants raised from
f,reated diseased seeds gave 19.3,
22.4 per cent higher yield than
untreated diseased seeds. When di-

sulfoton ,granules were also applied
as side treatment the difference
was more marked. Height of Plants
raised frorn heat treated diseased
seeds receivin:g disulfoton was ai[-

most two-fold as cotrpared to un-
treated or heat treated alone. Heat
treatment alone and in combinati-
on with insecticidal application
increased the yield by about 37 and
200 per cent over untreated dise-
ased seeds. Insecticidal treatment
also reduced the spread of CpBMV
and only 7.33 per cent plants got
infected as compared to 21.00 and
39.00 per cent in heat treated alone
and untreated seeds, respectively.
Obviously, insecticidal treatment
checked transmission of CpBMV
within the plot thus considerably
reducing the final incidence of the
virus. Marked increase in yield from
insecticide treated plots cannot be
assigned completely to check the
virus spread ibut damage due to ot-
her insects must also have been
reduced. Moreover, granular insec-
ticides are known to be fungista-
tic and nematicidal (Ram et al.
1971; Sinha et al. 1980; Singh and
Beddy, 1981; Sharma, 7982).
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6zET
ixrgrr.Eli IOTTUNNLAIR, N SICAKLIKLA MUAIVMILESiNiN VE

GRANUL I.NSN]1ITiSiO UYCUT,EMASININ BdRIJLCE BA'I{I
MOZAYI,K ViRUSUNUN TARI"ADA YAYILMASI VE

eonurcE vERiMi UZmime ETiKitst

Bdrtilce'bant mozaYrk virusu (CP

EMV) ile infekteli b'ilriilce tohum-

larrmn 65"C kuru srcakhkta 15 da-

kika tutuimasrndan sonra 30'C de

4 gtin inkube edilmesi virusun to-

humla tagrnmasrm /o L3'13-27'4
den % 0.9 - 3.33 e; tohum gimlen-

mesini de % 85.0 - 91.13 ten % 6t'37

- 71.44 e diigtirmiigttir. Tohumlann
srcakhkla muamelesi CPB'MV'nun

tarladaki yayrlmasrnt % 4.79-9-17
ye diiqiirmiigttir. Kontrolda tarla-
daki yayrlma % 23.72-29'74 olmu5-

tur. Srcaktrkla muamele edilmig to-
humlardan elde edilen tohum [rii-
nii, muamele edilmemig tohumlar-
dan elde edilen iiriinden % 19.3 -

22.4 oranrnda daha Yiiksek olmug-
tur. infekteli tohumlann srcaklrkla
rnuamelesi disulfoton graniil kenar
ilaglamasryla ibirlikte uyguiandtSm-
da bitki,boyunda ve tohum tiriiniin-
de $nernli bir art6 ve CPBMV tarla
yayilmasrnda da irnemli bir azalrq

ile so'nuglanmrgtrr.

LITER,ATTIRE CITED

Berlkmortrel, L.G. Vadden ., 19'll. Brreedling

pe,pprers for' nesrisrtiance t,o a sta'in of
Tt\,fV. - Pr,oc. l3rd C'o'ng. P,ep,per Ary'ig-
,nrorr - Montrf'avert, 5-8 July 1tgr7?' p'

89-92.

Eroal:l-r3:n:, L., 1l:1315. TtIe e1p[id'1ilrli'0logy

of tlomla',tlo rnosalic XI. Seted t'rans-
rnliseiron of TMV. - Arun. appl. Eiiol"
56 : 1177-2t015.

Brurt, P.E., L. Errrorardbreint arn'd G.D. He-
attihcoft,e, 11960. Tlhe :r6re of soil ins,ei:-

dicides tro c,orntrrrol p'o'traltlo aip'hids and
nnirus drisease' - Anln' 'app'l' Bi'o'I" 48 :

580L5910.

trUatrohef,, J.T., A.J. Georrge and D.E. G're-
en, 119160. OucuinCbsr green mortrt'le

nlosratic vi'nus, [ttrs effest on Viel'd and
iltlr ooniirro,l in the Lera' va;ltetr, En-
gilarnd - Pl. Paflh., 18 : 7,6-22.

Inowtes, R., 19r6i11. Inacrtlv'afii,on o to,mato
rnroslarib vinus [n ttornrrarto seeds. - Pl.
Partlh., 10 : t1i60-'1101.

Kladlirarr, O.P., 119181. Efrf,eots oif sorne che-

irnisarls arndr hreat oel seed, trratrsmris-

.sfiirr:'l oA umld' heran l'eraf crinkle vri-

r1urs. - Pntoc. Srld Inrternlt. Srinmp. Pl'
Patltr., New De[tr,i, p. 166.16t7 (A,hstn)

I\{egaih{e0,, E.S. a^nd J'D. Moore, 19169.

I'nracitfrvahion orf nrecrpltlc rings[lot
rand. prrrune dwamf virnrses irn seeds

of Erorne P,runus stpp. - PttWopattiho-
ilorely, 59 : lqrb8-17159.

Nlrurle, K.[<. afld R". Iiranaar, 196t9. Stoil

,aippltic,aill1on, of sryst/e[rri'3 insecitiireides
fror oorltrot rorf alphid v€cfttorc amd Ie-
af nolfl au:td Y,vlinmes,qf pofiato. - In-
.diiarn J. ragriirc. Sci., 39 : 69t9-?03.

Nlytaldi#tSlt arxd, A.C. Gorhle€n, 18189,. Ilbat
itillerarpy of viirus diseases, o'f pereor-

nial pltanrlts. - "Anilx. R"ev. Fhllntopa{tlh.,

? : 3i33r-315r4.

Rra.rn, "4,., S.P. Rsyohrarudhurj and A. Var-
fixa, 119i71. Flunglistadic aotivi.ty of so-
rnrre systlemflc ,amd no'n-s0ls[ernic pes-
tiisildat c{hernloails. - Imdian Phytto-
paltlh., 24 : 895-3,31.

I

-10?-



COWPtrA. EANDING IvtrOSAtrC' VIRIIS

Strramma S.R., 1i9821. Effecrt df glatrr'uilra,r

lniseotricides orr Rhizoc,tonira rorot r,ot
of Ftench benmi. - Indri,an J. Pl. Proit.
(aocepted).

Slh,anna, S.R. enidl A. Varrnra,, 1972. Etf,tect
,of sysrte,rnia insteettircides on virus in-
frectflionL irr cowpea. - IrnrCiani J. Enrt.,
34. : 361-3,6,{

Shairma, S.R.,anid A. Varana,, 19fi,5a. Thr,ee
salp trransmissiilbi]l!. viruEre$ fnom cn*-
pteta 0n trndia. - fnd,irarn Phytopath.,
28 : 2t9Dr-28E.

Sharrna, S;R. ,ainid A. Va'rrnra, lig?,brb. Cure
Of $ereld dransmdfltleldj cowpreta, bra,ndring
l:rlosrai'c dliseraste. prhyrborpartrh. 2., gB :

,14'4-111511.

Sh,arrna, S.R,. arld A. Var,mta, 1lgt82ta. T,ria-
rxsnltissilon Orf ttwo crurcumioMirftrses
f$om c,owpera iailso inrf,ect.elC, w,itrh a
tt,olbamrovirus. - Ztbl. Milkrrro,biiroil., lB? :

41r5-419.

Strrranmra, S.R. a,nrd A. Varmla, 1gE:2b. Ef_
fecii orf stsed itrramami'sls[ion ruprcu:l sub-

sequenb spread of oowp{ea viiruses. -
Ve,v. Sei. ('0umtmnrrrri,gartbd).

S{hawna; Y.R. ,and J.S. Chohaar, 1t9?r1.

Oontir'ol iby tUhertnortrhemap6r of se'e1d-

ornre vegertalbil,e, nta,rrow rnroeaf,e vi_
rus. - FAO Pl. Pxo6. Brurll., l9 : 816;-8g,.

Singh, D.ts. arnd F. Farlvratttrar R;erdd,y, ligEl.
tgh'ernicrall c'onttrlotl orf xlood-l$mt ne-
rrxaJt{od,eB infleoUing Frenrctr breratrls. -
trnd,ian J. agrflc. Sc[., 51 : br34-bBb.

Si,nh'a, A.R., V.P. Agrntitlortri amd l$srtraar
lSimrgh, 1'9Er0. Eflfecitr orf lnsrectic]ides
,on rtlh,e rgriowt&I aflldi sDorul,ajhlon of
rhlzoE)ttane if'ungii, orf $ugtatrheeit ssedL
ilJirxCs. - Indii]an PhMtiopa,th., 83 : 96-gg.

Swenso,n, K.G., AO. Davlis amr! W.T.
SchloerJer, ,1954. Redturcltioo, of pea
vifiurs spreladt W iinseotd,cide appltica-
,tirorns. - J. €ioon. Ernt., 4? : 4g0L4gB.

Viennla, V.S., i1tgl71. Eff,ecrt of h€Jat orn
se;sd,,irarqsrrxisstitorn of mosa,ic disease
of cowpera (Vigna sinensis Sarv[). -
Acta rn'i'l,robd.ol. Po,}orn:. Ser. Il., B :
163.1t6r5.

-108-



-tr oo d? ro 6\ {: o? {: 6!

3S3l s5N I Sf,R I

EBES gFSH EHfiE
-iioc;oc)ctoFr-ic,o

cg c\a 9 o) ca
016m\oaFloo-$ooc.j{aojc"j
-ti6IFt

!i{ e\r E- F{ CYi (o o a 6a 6r $ cnolNana\nqq6!{:n
EE6S ESPS EPF6

H
PE3f,

oooooooc)6a 6A c'a c€

ao€.uE
E$5tijjv+)

bbEE
'latil,|/l€+tftlcd

EE.s.AEEAA

Ft{
cd

M

600e333H
ar5g

!?(l)+>q$d

EsgHO+)
h >.H E** fr Hfifiri E

F{
(D
Hx.trtr

96

ooaoo6oo(oC9(o(o

-oEEE
E$H
t{ 'ij v

{J

FE"EEq€c€cd
E E .U.UEEAA

d)a
CB
o)tr
c.)g

HHoq)(.)'*
tu(l)g
A.d

6
OcB'*{
tJ FI(l)+
,Bs

g
o
aa
Ha6d(!) ;ri

s"f E
cd

{Jgcoo
CJ .d
L€(Dcs
A.E

Etiq)
b0

6q)
q)a

bF
trOQA
_o'aa
Hrj5(l)*- a)aa

+)c
o)

E+)
cc
q)
*{
Er

9,
cda

H8
l\ Gl

FE

15
o

ooa
IJc
cd

6'O.
o
rH
o

o
aa
c
H
ut
d
CBt{+)
15
(D
q)
tn
d
H
cd
g
o
+t
dg
c
Hko
bo)
o
art
Oq)
a
ce

E.
Fo
C)

Ho
+)g
o
n+t
c0o
5.

{J
J:d
d)

E
+)
c,)q)g

cH
tr]
J

Io
,o

fi



COOlf)A@c')@n(c)c'F{cgqqclSannqc'?{:u?o?
FTOoOFOO(OaF{Fttil0C

F{ 6l t{

E-(ocv)TACDCOC{tOtONqqq6on,_1q\D:qo?
oa61 rjocoRoo6rs

(96OoJJ(oFrl.()co(Ortt!-61q6!\N\qqned?n\
Fr c! dt .{ o F{ tr- o \n $ c'J c'av. C.J 6lc.l

uac\] F{Cv)6:tl)oc)Otr-C\au?d?\6q\lfl{.: q6Co?'{:
r{Frcoodoo(c)cc\I c\lqo<?'c\tG\I

cosc\I 61019loodq?nqn\<iRooc\r:I

oooJm
ood?\ood?n

oa {l F{ c\i
NFI

FFEE FFEE FFEE
EHsx EHgfr EErS

aH

f{
CB

-ts

F{
Og

lit g
LHbt
F{A

=t{g9
3il

O F{ F{ Ed:q\i-
c)oF{+

F{

co
OO9JO O .i.

Fl

3oEEE
E$Ht{ .ij v
+r

o
F{It4AFEa6g H{)

r(.) o t(] o
t--F{Our.t{ C\ t-l rO
Fl F{ r-t F-{

adEU.gF6$89J F{ c)
HSV€

oo;{tot-oaooc\l@cDoa(OOFt{'tq!F <o co L'- oo r'- to @

-110-

hDacc'r
Foa
tr
(D
froE r--
a>'
CBrj
F{O
c)v
{5aoaH

.3s
H
ad

g
<Hoo
O cl:
b0
c€+)
trq)
c)ti t6
-0);lJ{

q)
H

,t€.Pd

.i. O)

bt
r< 'd()4)
.o
Ebda
Z,E

a
+i
H
g)

{J
cd
d)ti
F{

'U
cBd
LO
-al\ cdx8

trg
O
rH
o

cC
q)
i{p.
a
€
C)
rH

io
a

15ooa
CBag
Fo
I

qi
o

{J
Eq)

E+)
d(u
t{
+J
.l-)
C€
c)

IH
o
€
(.)
o
!Hlti
frl

^i1q)

.a6
F{



a
Ho
+>g
Hh
TA

bl
h

9{o
q)

o
r5
arJ
H
Cg

g
Ho
a
odp
o
,q€
g
o
d(l)
{J
CB

C)

C6

O

oq
o)
oo

oc!
o
oo

o
cq
o
G\l

on
ca

coc
$

.{:
@
$

oq
ca
r-{

o
oq
ro
OJ

ev)
d?
t-

q
<tt

Oq
oo

oa
c"t

oq
F{
6t

q
c,a
F{

ca
d?
co

6.J
oa
c.i

dtn
lr)

o
<:
C€

ot:
F{

lo

0a
o?
6I

@q
tr-
@

cl?
Fl

c!
F{

E-

c\
Fl
E-

rr!or.- ro
<{ l.-

d
(D

a+)
Xcd
H(l)
=LA,H9'dgE 5H

l?€ 6+j+gg
su'Ecl

$E 5s
6i c'j

rO
E-{{

q)
+J
cCot{.l-)
$Ab9,gEt{o
-i

-111-

fr 6l=
lal
E gll
cd c€IF'laFl
E EI-
$il-
nH.l

E;t-
E
cB

A
.)
.HBo

*g
o
aa
H
a
h
CBtrh
Ho
{J
C€g

E
Fro
o
H
Fo
.h

ad
o)oa

a

EEg-

q-i
o

.F)

b!
o

.H
o
t{
o)
-o
E
5z

rl)
+)
s
9
H

.P
cn
q)
ti
E{

o
+>
Io
H

a
tr

o
do{to

a
d
uo
bo
k
a
tt)u
ts{€
orj
a

c
.d
a
rdrO5
O 'ui
ul cc

6g€c)OAq) Fr
.''! 63.=a

Efu

bC.)trc5OiBP
9Fxo
{J

EE

o.9
+rh
c)(t)"o

Ei cs

oo
Iq)

F
cB

Fr



J. turkish Phy,topath., Vol. L2, No. 2-3, 113-123, 1983.

Die Verbreitung der Gerstenstreifenkrankheit {Drechslera
graminea <Rab. ex Schlecht.) Shoemaker) in Mittelanatollien

und lhre Kunstliche lnokulationsmethoden

Iliiseyin A;I(TAS

Florschungbri,nsttiirtnr,t, {i.lr Pflarnaenschutu, Kalalb,a-d'nl<a,r]a/TtiRlGri

ZUS,AMIVIENF.{SSUNG

Ftir die Streifenkrankheiten (Drechslera graminea <Rab. ex Schle-
cht.> Stroem.) an Gerstenpflattzert festzustellen, wurden im Jahre 19?6
im Mittelanatolien Untersuchunrgen durchgefiihrt. Dieser Untersuc-
hungsgebiet kann es werden, dass durch die Erreger ansehniiche Scha-
eden an Gersten verursacht wurden. So trat im Mittelanatolien D. gra-
minea in mittlerer Intensitaet auf. Hiermit wurde im Mittelanatolien
eine durchschnittliche Krankheitsintensitaet von 5.9'9 % festgestellt.
Ausserdem wurden sie verschiedene Naehrboden verwendet. Der patho-
gen wurde am ibesten Myzelialwachstum auf PDA mit queller Vitamine
0J % nachgewiesen. In dieser Untersuchungen wurden auch B Inoku-
lationsmethoden benutzen.

EINI.jEITUNG

Es wurde festgestellt, dass einige
Krankheiten die Gesamtproduktion
an Gersten faellen hat. Under die-
sem auch eine Krankheit ist D. gra-
minea. D'ieses Pathogen wird fast
ti'berall auf der Gerstenanbauflaec-
he der Welt nachgewiesen und sie
wurde ansehnliche Schaeden an
Gersten verursacht (Butler and Jo-
nes, 1949; V- Bourgin, \949; Spra-
gue, 1950; Drckson 1956; Lee, 1957;
Mafhur et al., 1964; Rasulev and
Krovtsova, 1970; Zekovrc, 19?0; Pra-
sad et ai., 1976). Der Fungus wurde
in der Tiirkei zum erstenmal von
Bremer et al. (194?) in izmir und
in Ankara festgestellt. Danach wur-
de von Karel (195S) registriert,
dass diesem Pathogen in der fiir-
kei nur fiir die Kiistegebiet wich-
tigste gewesen wat. Ztmal wurde

von Gribelez (1956) diese Krankheit
im Jahre 1954 und 19bb in Eskige-
hir, Akgehir (Konya) und in Anka-
ra bedbachtet. Die Streinfenkrank-
heit hat auch iren (1962), Karaca
(1968) und iyri,boz (19?0) geschri-
eben werden. Der erste Zqleck di-
ez,er Untersuchung ist die Verbre-
itung, rikonomische Bedeutung von
D. grarninea im Mittelanatolien an
Gersten nur untergeordnete Bede-
utung zu besitzen hat. Gegen das
Pathogen soll man die Bekaemp-
fung durehfiihren. Um diese durc-
hzuftihren, beniitig es Intensivsun-
tersuchungen. Dazu ist erforderlich,
dass die Verbreitung, die Krankhe-
itsintensitaet und die Bedeutung des
Pathogens an Gerstenanbauflaec-
hen festgestellt werden muss.
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MAT1EIRIAL und IVIETHODEN

1. Untersuchungen irn Freiland

Um die erkankten Pflanzen von
D. graminea nJ, sammeln wurde in
den Monaten April - Mai 1976 des
Miltelanatolien besucht. Die Un-
tersuchung wurde nach <Systema-
tische - Vorbildungsmethoder dur-
chgef'tihrt (Bora and Karaca, 19?0).
Die Untersuchungsreise wurde den
folgende Weg entlang gemacht.

A) Ankara, ESki.sehir, Afyon, Bur-
dur, Akqehir, Sarayoni.i, polailr
und Ankara.

B) Ankara, Konya, Aksaray, Nev-
Sehir, Kayseri, Sivas, Yozgat,
Krgeihir, Bdl6, und Ankara.

C) Ankara, Qankrn, Qerkeq, Krzrl-
cahamam, Nalhhan, Ayaq und
Ankara.

Die Proben wurden im Mittel 50-
100 Schritte vom Feldrand ausge-
zoger.r. Je nach der Grosse des FeI-
des wurden 1 bis b Proben auf den
Gerstenanbauflaeche entnommen.
Dari.iberhinaus wurde in jedem Feld
erkrankte Pflanzen und die prozen-
tuale Krankheitsintensitaet auch
fiir jede befaliene Pflanze gefun-
den. Die prozentuale Krankheits-
intensitaet wurden nach Moham-
mad and Mahmood (lg74a, L974h,
1976) und im Mittelanatolien die
durchschnittliche prozentuale Kra-
nkheitsintensitaet nach Grainger
(1967) festgestellt. Die Arbeit wur-
de angefan,gen, als clie Gerstenpf-
lanznn die Seitentriebe hekamen
und wurde nach 20 Tagen Zwisc-
henraum 3 nnal weiderholt.

2. Untersuchungen im Labor

Die erkrankten Gerstenpflanzen-
proben wurden im Labor zuerst im
Binokular and auch danach im
Mikroskop studiert. Die aus den
Feldern mibgenommenen Gersten-
blaettern, die zum TeiI Schwarzbra-
un aussehen wurden in ca. 2 cm
lange Blattstiicke abgeschnitten
und danach mit I % ige Chlorlauge
(NaOCrl) 2-3 Minuten oberflaech-
lich desinfiziert und mit sterilem
Wasser 3 mal gut gespiillt. Um den
Eneger su isoiieren wurden diese
erkrankten Blattst'ricke 4-5 Tage
Lang bei 22 T 2'C, in eine Feucht-
kammer gebracht. Diese Feucht-
kammer wurde 12 Std. pro Tag Be-
leuchtet. D. graminea wurde nach
Ellis (1971) und Chrdembaram et
al. (19?3) identifiziert.

Fiir die Feststellung der Naehr-
bodenwirkung auf das Wachstum
von D. gramiinea auf die unterschi-
edliche Medium hei 25'C, wurden
14 verschiedene Naehrboden unter-
sucht.

1. MEA (20 g Malt Exrakt * lb g
A,gar + l ltWasser)

2. PUA (20 g Reismehl + 15 g
Agar+ lltWasser)

3. ISAY (15 g A,gar * erkrankte
Gerstenbaettern * 1 lt Wasser)

4. HEA (200 g Karotte Exrakb *
15gAgar + lltWasser)

5. PDA (Kartoffel - Dextrose __

Agar)
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6. ,SA (15 g A,gar + 1 tt Wasser)

7. PA (200 g Kartoffel Exrakt +
lSgAgar+lltWasser)

8. MUA (20 g Maismehl * 15 g
Agar+litWasser)

9. Fenilalanin (1 lt PDA + 0.1 %
ige Fenilalanin)

10. Amonium nitrate (1 lt PD'A +
0.1 % ige Amonium nitrate)

11. Asparagin (1 lt PDA * 0.1 ige

Asparagin)

12. Thiamin (1 lt PDA + 0'1 ige

Thiamine)

13. Inositol ( 1 lt PDA + 0.1 ige
Inositol)

14. Pyridoksin (1 lt PDA * 0.1 ige
Pyridoksin)

3. Untersuchungen jm Gewaecks-
haus

Die Samen - und Saemlingsino-
kulationen wurden nach acht ver-
schiedanen Methoden durchge-
ftirtrrt .Der Versuch hatte fi.inf Wie-
derholungen. Bei den Inokuiations-
versuchen wurden ein'e Ggrstensor-
te Manchuria verwendet. Diese Sor-
le z,eigl die anfaellige Reaktion ge-

gen D. graminea nach Kline (1972).

Vor den Inokuiationen wurden aIIe

Gerstenkorner mit L % ige Chlorla-
uge oberflaechlich desinfiziert. Da-
nach wurde im je 40 ml Inokulum-
suspention 1 tropfen Tween- 40 zu-
gesetzt (Keeling, Bantari ,1975; Ye-

Sen 19?6; Aktaq, Bora, 1981).

Inokulationsmethoden :

1. In den 100 ml ErlenmaYer wur-
den 15 g Weizenkorner und 15 mI

Wasser z'urgesetzt und 15 Minnten
otcrklaviert. Danach wurde eine 2 ml
Ivlyzelsuspention von D. grarninea in
jede Erlenrnayer zurgesetzt. Nach der
5 taegigen Inkubation wurden 10

Gerstenkorner in jede ErlenmaYer
eingete'gt und im Inkubationsraum
bei 20-24"C, 4 Tage Lanrge hebrtitet.
Danach wurden die Gerstenkdrner
mit der Inhalt jeder Erlenmayern
in den Tcipfen ausgesaeet (ArnY,
Shands, L942; Kltne, 1972).

2. In den Petrischalen wtxden
auf den PDA Tage Lange D. grami'
nea Kulturen gewachst. Auf diese
wurden sie pro Petrischalen 10

Gerstenkorner ausgelegt und mit
dem gleichen Kultur hedeckt. Da-
nach wurden sie 72 Stunden Lange
bei 25'C im Labor inkubiert. Spae-

ter wurden sie in den Topten mit
allem Kulturen ausgesaeet (Hous-
ton and Oswald, 1948; Mohammad
and ,Mahmood, 19?4).

3. Die in PDA voll bewachsenen
12 Tage alten D. grarninea Kultu-
r,en wurden in je einen ToPf his zu

B,b cm Tief der Erde gele,gt. Auf di-
ese wurden pro Topf 10 Gersten-
k'6rner ausgelegt und mit dem gle-
ichen Kultur bedekt und darauf
mit Erde beschichtet.

4. D'ie Gerstensamen wurden in
ein,er Feuchtkammer gekeimt. Die
Spitze der Keimlingen wurden in
ca. 2 mm a,bgeschnitten und in
einer Konidiensuspention von 10r

Konidien/ml in einem Desikator
mit Vakuum (26-27 ing Hg) 5 mi-
nuten Lange ausgelegt. Danach
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wurden diese Keimlingen in den
lbpfen (je 10 Sttick) auigesaeet.
Die Konidien von D. graminea wur-
den von die erkrankte Gerstenhla-
etber in der Fbuctrtkamrner mitge-
nommen.

5. D{e Gerstensamen wurden in
einer Myzelialsuspention 24 Std.
Lange bei 25'C gebliben. Danach
wurden sie in den Topfen ausge-
saeet.

6. Die Gerstensamen wurden in
einer Feuchtkammer gekeimt.
Nach der Keimung wurden diese
Keimlinge in einer Myzelialsuspen-
tion sehr leicht umgeriihrt. Danach
wurden sie in den trip,fen ausge-
saeet.

Wirtpflanzen Zahl der
gesunde
Feld

7. Die Gerstenkorner wurde 24
Stunden Lange bei 2b'C in einer
Myzelsuspention gebliben. Danach
wurden sie 72 Std. Lange bei 2b"C
in den Feuchtkammer inkubiert.
Danach wurden sie in den T<ipfen
(je 10 Stiick) ausgesaeet (Zekovic,
1971; Mohammad and Mahmood,
rs74).

8. Die Gerstenk<irner wurden in
einer Myzelialsuspention im Desi-
kator 5 Minuten mit Vakuum (26-
27 inc Hg) gebracht. Danach wur-
den sie im Labor 24 Std. bei 2b.C
liegen lassen. Spaeter wurden sie
in den Topfen ausgesaeet (Damga-
cr, Baykal, 19E0).

Zahl der
befallene
Feld

Krankheitsinten-
sitaet im Feld

(%)

trRcEtsNISSE und DISKUSSION

Ef,ste Arbteilung dieses Aribeits rvurden 2tB Gerstenanbaufelder
wurde vom 6.4.19?6 bis 25.b.19?6 studiert.
durchgeftihrt. In Untersuchungen

Tabella 1. rm Mittelanatolien verbreitungen und durchschnitiliche

Provinz

ANKARA
AFYONI
BURDUR
gAN,KrRr
ES,Ki$rEFIilf
IISPARTA
KAY,STERi
KrR$EH,iR
KONYA
r{EV$E[riR
lqi60n:
sivAs
1'OZGAT

Gerste
D

))

))

))

))

))

))

))

))

))

))

))

15

L2

5

12

12

4
4

55

5

3

L4

4

L7

4

5

5

4

5

2

3

7

4
5

3

4

2.24
8.69

14.90

8.93

5.46

8.40
6.38

L4.75

5.33

5.80

8.09

3.86

5.42
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Im Untersuchungsgebiet wurden
von 213 studierten Gerstenanbau-
feldern nur in 68 Feldern D. gra'
minea festgestellt. Wie die Tabella
1 ,beobachtet, ist D. grarninea auf
der Gerstenanbauflaeche fast iibe-
rall im Mittelanatolien Verbreitung
festgestellt worder; darau,s kann
geschlosen werden, dass durch die
Art ansehnliche Schaeden an Gerste
verursacht wurden. Im Mittelana-
tolien wurden bei Untersuchungen
im 1976 Jahre 31.0 % befallene
Gerstenanbaufelder mit D. grami-
nea nachgewiesen. Auf diesen Grun-
de hatte das Untersuchungsgebiet
grosse Bedeutung gehabt. In diesem
Jahre ist irn Unfensuchungsge'biet
das Fungus in mittlerer intensitaet
aufgetrat worden. Das Pathogen
wurde fast iiberall in Gebieten auf
der Gerstenpflanzen festgestellt.
Im Gerstenfeldern lag die durchsch-
nittliche Krankheitsintensitael zwi-
schen L.35 % 29.6 %. Im Mittela-
natolien wurden eine durchschnitt-
Iiche Krankheitsintensitaet von 5.99

/o festgestellt. Der Erreger scheint
zwieschen die Gattung D,rechslera
im Mittetanatolien als tslattflecke-
nerreger an Gerste nur untergeor-
dnete Bedeutung zu besitzen.

Im vitro wurden 14 verschiedene
Naehrboden benutzen. D. graminea
wurden auf alles Naehrboden am
besten Luftlebigmyzelialwachstum
und auf verschiedenen Naehrboden
sehr wenig sporulationen gebildel
(Tabella 2 und Abb. 1). Auf Was-
ser - Agar mit erkranten Gersten-
blaettern gedeiht sporulationen
von dem Fungus am besten. Dieses
Ergehnis stimmt von Hauston und

Oswald (1946). D. graminea wurde
nachgewiesen, dass sie auf ailes
Naehrboden ,bei 25"C Rundliche
entwickeln sind (Abb. 2). Ihrer
Farbe auf Naehrboden wurden bei
25'C von Inokulationen nach 6-8
Tagen grau, hell - oder dunkelrot
zeigen kcinnen.

Die Symptome von D. graminea
kann sicher in allen Gerstenpflan-
zon beobachten werd.en, z.B. von
dem Halmbasis his zur Aehren.
Deswegen kann Die Erreger sowohl
in der l(onidienform als auch der
Myzelial auf der Blaettern, Bla-
ettscheiden und stroch von Gers-
tenp'flanzen iiberwintern werden.
Das Krankheitsbild ist an der BIa-
ettscheiden und auf der Blatterfla-
eche zuerst die Streifenartige gelb,
dann braune Verfaerbung an'gese-
hen werden. Naeh der Aussaat Ke-
imt mit denr. Gerstensamen auch
das dauermyzel des Pathogens, be-
faellt die junge Keimp,flanze direkt.
Sie durchdringt in der junge Gers-
tenpflanzen als systemische (Gaeu-
mann, 1946; Butler and Jones, 1949;
Chrdambaram et ai., 1973). Dafi.ir
kann die Symptorne von D. grami-
nea im allen Gerstenpflanzen beo-
,bachten werden (Abb. 3, 4 und 5).
Auf dem gebraunte Blaettern und
Blattscheiden wurden im Binoku-
lar die Konidientraeger und die Ko-
nidien ganz deutlich nachgewiesen.
Es wurde festgestellt, dass erkrank-
te Gerstenpflanzen als gesundene
sehr frtih vertrocknet und getdtet
hat. Die Konidientraeger haben die
dunkel Braun. Auf den Konidient-
raegern kann man jmmer 3 oder
5 liege Konidienkette sehen (Abb.
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6). Die Konidien wurden im Mik-
roskop elipsoide und sehr ordnung
des Konidienwaendes gezeigt. Die
grundzelle des Konidiens ist mnd-
liche und hell tarbige als terminale
Konidienzelle. Sie kann von Hall-
ibraun bis olivbraun oder dunkel-
braun farbig nachweisen werden.
Sie ist 2-4 Septazahl. Die Konidien-
grosse ist 30.0 - 75.0 x ll.2 - 18.7
mikronen. Sie wurden wesenilichen
die rbeiden Konidienspitzen gekeimt
(Abb. 7).

D. graminea erfolgt die Ver'bre-
itung Hauptsaechlich durch infizi-
erie Samen (Gaeumann, 1g46; Lee,
1957; Tevrotdale and Hall, 1976;
Metz and Scharen, 1g7g). Saatgu-
tinfektionen werden besonders in
Jahren aufgetrat. Die Niedrige Bo-
dentemperaturen hat die Entwic-
klung des Pathogens begiinstigt

ED( SOHLtrC{Hlt) $liOElrvlAKER

(Arny and Shands, 1942; Prasad et
al., 1976; Tevrotdale, Hall, 1976).

Es wird die lWiglichkeit Kiins-
tlicher Infektion der Gerstenkrir-
ner mit l(onidien und mit Myzelial
von D. graminea nachgewiesen. In
den Versuch wurden B verschiedene
Inokulationsmethoden verwendet
(Tabella 3 und 4). Erste und Zweite
Inokulationsmethoden wurden am
besten Ergebnis gewonnen. Die
starker Korner,befall wurde beson-
ders,bei Gerstenk<irner. Manchuria
ersten und zweiten Inokulations-
met'hoden am besten aufgetrat. Die
anderen Inokulationsmethoden
wurden die meisten mittelstarker
Befall festgestellt (Ta,bella 4).
Manchuria zeigt die anfaellige Re-
aktion gegen D. graminea nach
Kline (1912).

Tabella 4. Durchschnitilicher prozentualer Gersbenpflanzen bei
unterschiedlichen Inokulationsmethoden zur die Samen
und Saemlingen mit D. gnaminea.

Inokulations-
methoden
Nummer

Durchschnittliche
Prozentuale Krank-
heitserscheinung

D'uncan Test Gruppen
(nach I-5%)

1

2

3

4

5

6

7

8

86.i
?1.1

22.0

18.1

10.7

3.9

2.9

1.9

B

BC

BCD

CD

D

D

A
A

2

3

4

5

6
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O Z ET
oRTA ANADoTLU eol,ousiNDu, ARFA qtzct rrRsrar.rGr
<Dreehslera graminea (Rab. ex Schlecht.) Shoemakerrr'NlN

YAYILI$I VE TNOKULTASYOIN METOTI-iARI

O,rta Anadolu biilgesinde arpa Iu,bolgesinde, ortalama hastaltk en-
gizgi hastalr$rnrn saptanmast igin tansitesi % 5.99 olarak sapbanmrg-

bu gahgma yiirtitiilmiiqti.ir. Hasta- ttr. Fungusun geqitii besi ortamla-
lrfrn bolgemizde zarari oldu$u gtl- rtndaki miselyal geliqme durumlarr
riilmtigtiir. Yaprlan gahgmada et- ve sporulasyon olugturma yetisine
menin, Drechslera yaprak lekesi baktlm4ttr. Ayrrca 8 farkh inoku-
hastahklan igerisinden, arpada or- lasyon yiintemi kullarularak en iyi
ta derecede entansite otugturdufu inokulasyon y<intemi saptanmtqtrr.
bulunmuqtur. Bti'ylece Orta Anado-

UTTERATURVEiRZ EIOHNIS

Venn die infizierte Gerstensamen
mit D. graminea und die Klima;be-
dingungen des Mittelanatolien fiir
die B:twicklung unC ausbreiteten
Eigenschaften des Streifenkrankhe-

Afi<TAS, H. vre T. BCIRlA, 191E1. J. Tur[<rish

PhiylbopaUh., i1l0' (1) : [-214.

ARNY, D.C. ANd H.L. SIIXAINDS', 1M2.
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H. AKTA$

Abb.l. Durchschnittliche lvlyzelialwachstuurate von
D. graminea auf unterschisdlicher Naehrboden
bei 25'C.
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Abb.2. Myzelialwachstum von D. graminera bei 25"C auf dem PDA -
(Links) und ME*A, (Rechts) - Naehrboden.

A,bb.3. Krankheitsbild von D. gra- Abb.4. StreifenkrdnXfr.iten auf den
minea an der Blattscheide und Gerstenblatter.
Blattflaeche bei Gerstenpflanzen.
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Abb.s. Krankheitsbild von D. graminea an Aehren bei Gerstenpflanzen.

I
\

@

I

auf den
400).

Abb.?. Die Konidien von
D. graminea (x 599;.
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